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W2NSD/1 

never say die 


Vegas 

A letter from the Sahara Hotel explained 
that I could come if I wanted to, but that 
under no circumstances was there to be any 
controversial discussion. This kind of sub¬ 
stantiated my suspicion that this was not a 
convention at all, but a thinly disguised ex¬ 
cuse for hams to come on out and enjoy gills 
and gambling- I’d rather buy a new rig. 

Sunspots 

Now that the present cycle is well on its 
way upward the experts are watching it care¬ 
fully, trying to estimate just how high it may 
actually go. It has already surpassed the pre¬ 
diction made by George Jacobs W3ASK who 
thought it might peak out at 60-70 and now 
looks as if it will top off in the 110-150 range. 
What does all this mean for us? Well, the 
bands will be hot . . . ten will be wide open a 
lot now, twenty will frequently be staying 
open all night . . . conditions are definitely 
looking up. 

Pot shots 

Huntoon has been pegging off shots at me 
in QS'l lately. In the August issue lie reported 
an IARU censuring movement against an un¬ 
named amateur radio magazine, strongly im¬ 
plying that it was 73. I wrote directly to the 
party who instituted s he censuring movement 
and have a letter from him stating that this 
was against another amateur magazine, and 
not 73. Tsk, tsk . . . yellow journalism. 

Huntoon is still trying to sweep unpleasant 
facts under the QST carpet. He appears quite 
upset in the December Leaky Lines and calls 
some poor amateur who wrote in “anti- 
League.” Joh n, I don’t think that any of us 
are really anli-League. There are a number of 
us, a growing number, who are disappointed 


in the way the League is running things, but 
is this a reason to lose your temper and call 
names? 

John, a large number of us are seriously 
worried about the future of amateur radio and 
think that something concrete should be done 
to get more world support for our hobby. We 
want to know that the League realizes this 
situation and that it is doing something posi¬ 
tive to influence the outcome. Yet we hear of 
little being done. 

Now, about the 14,00( ARRL members 
lost last year. First of all I would like to say 
that I feel responsible for anylhing that I 
write and publish ... 1 also assume respon¬ 
sibility for anything that I say. But I do not 
feel that 1 should be held responsible for 
something that someone else says I said. In 
this particular case I was not quoted at all 
correctly. However, lest anyone think 1 am try¬ 
ing to weasel out on something, let’s just put 
aside all those pretty little figures that you’ve 
trotted <ait to confuse the unwary . . . and 
shame on you for doing that, John . . . was 
that really honest? 

! 'he question has been raised about how 
manv members the ARRL lost in 1965. ARRL 
members, if they want to invest an interesting 
75c, can send for the 1965 Annual Reports. 
John realizes that very few amateurs do send 
for this document and thus writes freely. John 
cannot plead ignorance of the actual figures 
for tliev appear in his own personal report to 
the Directors. In paragraph 5 of fils report we 
find that 18.4% of the ARRL members in the 
L.S. and possessions did not renew their 
membership in 1965. In paragraph 4 we find 
that there are 78,180 full members and 8,753 
associate members as of tbe end of 1965, a 
total of 86,753 members (subscribers). 18.4% 
of that is 15,962 subscribers lost in 1965, 

Now the bulk of those lost subscribers were 
replaced by new subscribers so that the net 
chop in overall membership of the League 
was only 1,214. Tills all comes from John’s 
report, so let’s see if he has anything but a 
very red face to show on the subject now. 

DX thoughts 

A letter from an SM complained about the 
lack of courtesy of the U.S. stations when 
(hey are after a rare DX station. I’ve heard 
tills complaint for a lot of years now and I 
was rather surprised when I got on from 
KC4AF a few years back and found everyone 
to be just as cooperative as I could ask. I had 
virtually no problems with bad manners from 

(Continued on page 112) 
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from International 


low cost VHF 
space-saver antennas 

144-430 me 120-480 me 


•X* Designed for full performance 
■X* Solid molded bases 
•X- Easy mounting 
■X* Low cost 
•X* Mobile Fixed Base 


If antenna space is a problem, you will find International Space-Saver 
antennas the answer. The new line of Space-Savers keep antenna 
display and space requirements to a minimum with full operating 
performance. Manufactured from the finest material, yet low in cost. 




INTERNATIONAL CRYSTAL MFG. CO., INC. 




VHM-1 

Vertical Mobile 

Antenna, hardware, 

instructions. 

Complete 

$5.25 


VHB-1 
Vertical 
Ground Plane 

With pipe mount 
(less pipe), 
antenna, radials, 
hardware. 
Complete 
$10.75 


VHG-1 

Vertical Ground Plane 

With universal mount, 
antenna, radials, 
hardware. 

Complete 4 

$8.50 


VHA-1 
Attic Mount 

Includes antenna, 
universal mount, 
instructions. 
Complete 

$6.95 

(Screen wire not included) 


VHD-1 Dipole 

With pipe mount 
(less pipe), 
antenna, 
hardware. 
Complete 
$11.95 


Coax Cable Kits 

10 ft. RG-58AU w/connector CAL-10 
25 ft. RG-58AU w/connector CAL-25 
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Editor’s Ramblings 

Paul Fronson WA1 CCH 


VHF frequency pressure 

Businesses in this country badly need addi¬ 
tional VHF frequencies for their two-way 
communication. Many of the channels allotted 
to them are hopelessly overcrowded. Two-way 
users in heavily populated areas often have 
long waits before their channels are free 
enough to pass even short messages. Yet other 
frequencies lie almost unused in the same 
areas because they are assigned by service 
rather than location. Agricultural channels are 
little used in metropolitan areas while more 
urban channels are jammed. 

These inequities should be straightened out, 
of course. But that won’t solve the whole 
problem. Two-way users simply must have 
more channels. The question of where these 
frequencies will come from is a vital one to 
hams. A few years ago, it seemed inevitable 
that at least part would come from the VHF 
ham bands. We could hardly complain with 
much justification in view of the small use 
these wide bands get. But things are looking 
up for hams now. We may not have to lose 
any VHF frequencies after all. Onr possible 
saviour is an unlikely-seeming one. 

Let’s go back a few years to see what hap¬ 
pened. 

In the forties, when it was apparent that 
television was going to be feasible commer¬ 
cially, frequencies uad to be allotted to it. The 
decision was made to assign channels in what 
is now our VHF TV band, ime lias shown 
that this was a bad decision and that it would 
have been better to have allotted higher fre¬ 
quencies, but then no one was able to con¬ 
vince officials how popular TV would be, and 
how much interference the VHF TV channels 
(particularly the low band ones) would suffer 
during periods of favorable propagation. 

So ti e channels were assigned and stations 
started broadcasting. It wasn’t long before it 
was obvious that there simply weren’t enough 
c hannels for all the cities that wanted TV, and 


ihc interests that wanted In own I \ sta- 
lions, so additional frequencies were udd< in 
the present UHF TV band. Plenty of fre¬ 
quencies were made available so that there 
were 70 UHF channels and 12 VHF. Some 
UHF stations went on the air. but most suf¬ 
fered serious financial problems and many 
closed down. They had a number of strikes 
against them. First, most TV receivers couldn’t 
receive UHF. Fill was an optional accessory. 


and many people wouldn’t pay extra for it. 
Others who already had TV’s wouldn’t spend 
the money for a UHF converter and antenna, 
so watched the VHF channels by default even 
if there was a UHF station near them. 

Also, UHF has a more limited range than 
VHF for the same power and equivalent an¬ 
tennas. Early UHF front ends were very noisy 
and unsatisfactory unless supplied with a 
strong signal. Thus UHF stations had a smaller 
audience than VHF and while the VHF sta¬ 
tions prospered, UHF stations did poorly in 
most areas—especially if they had VHF com¬ 
petition. 

In a belated realization of tlu* mistake in 
not putting TV on UHF in the first place, the 
F' C made some attempts to iielp the UHF 
broadcasters. One plan was to have all TV 
areas either VHF or UHF without any mixing. 
This was obv iously an unsatisfactory scheme 
in well-populated regions where other stations 
might be receivable, and you can imagine 
vvliat the reaction of the typical VHF broad¬ 
caster to this idea was. 'This plan was 
squelched. Part of the impetus for the squelch¬ 
ing came from Congress since many Congress¬ 
men and other government officials have in¬ 
terests in broadcasting stations. 

Finally the FCC and others decided that 
a better answer was to insure that a! 1 TV sets 
could receive UHF. This would reduce the 
competitive advantage of VHF somewhat, es¬ 
pecially since improved broadcasting and re¬ 
ceiving techniques (high power transmitters, 

(Continued on page 108) 
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NEW DUMMY LOAD/WATTMETER 
Reads to 1500 Watts! 


We’ve added another Dummy Load/Wattmeter to 
the Waters line! It's the Model 374 and shows 
power output to a full 1500 watts over a 
frequency range of 2 to 30 mHz. Four calibrated 
scales (0-15; 0-50; 0-300; 0-1500) read watts to 
* 5% accuracy. Load Impedance: 52 ohms. 
VSWR: 1.3 ; 1. Weight: 12 lbs. Over-temperature 
warning light. 


REFLECTOMETER 


Measures both forward and reflected power 
simultaneously on unique double meter. Covers 
3 to 30 mHz at 52 ohms on two separately set 
forward scales of 200 and 1000 watts, (20 and 
200 watts reflected) to insure accurate readings. 
Comes complete with directional coupler. 


hokt n 


turn DFJ 

WMfN *10 


,N WMTS 


LJOrtf 

CHICK 




Model 375 

6-position with 
rear axial connec¬ 
tors 

$13.95 
Model 376 

5-position with 
side radial con¬ 
nectors 

$12.50 



PROTAX ™ ANTENNA SWITCHES 

with Automatic Grounding 

The Water PR0TAX 7 M Coaxial Antenna Switch 
automatically grounds the entire antenna system 
when the shack is shut down. Readily handles a 
full 1000 watts and comes complete with knob 
and escutcheon plate with erasable marking 
panels. (Model 376 has mounting bracket.) 



Waters Duality Products Are Sold Only Through Waters Qualified Distributors 


CANADIAN HAMS; You may now order direct from M, J, Howard and Co., Lid , 1300 CaHing A,?., Ottawa, Ontario. 































































Eric Jorgensen K1DCK 
230 Chickering Road 
North Andover, Mass. 0184S 


Integrated Circuit Crystal Calibrator 


This calibrator generates 10 and 100 kHz markers. It costs less than $13. 


The crystal calibrator ranks with the 

r 

SWR bridge and cotie practice oscillator in 
coverage in the various ham magazines. The 
names have ranged from the obvious 'crystal 
calibrator” to the less obvious “transistor sec¬ 
ondary frequency standard” 1 and “multical”. 2 
The type of circuitry involved lias likewise 
ranged from simple tube circuits to more com¬ 
plex solid state digital circuits. 

The IC crystal calibrator could be consid- 

■■ 

ered one of the more complex ol the above 
listed calibrators, providing 100 kHz and 10 
kHz outputs. Because of the use of integrated 
circuits instead of transistors, it is, however, 
one of the simplest and cheapest. The one 
described was built for under $13, 

NOR gates and flip-flops 

For those who don't have WTCFW s excel¬ 
lent article on the Micro-Ultimatic, 3 the oper¬ 


1 Grigg, *\\ 1 r ansi si or St'cmulary Frequency Standard”, 

USX. July 19M. 

'Davisson* "Tlie MuUit*al \ 71 Magazine, October 1966. 
: Pickering, ,4 The Micro-1 UimuticT 71 Magazine, June 
1966 . 


ation of tlie two basic logic elements art 
reviewed. 

The truth table shows all possible combina 
dons of inputs (A and B) and the resulting 
output (Q) for the NOR gate. The Fairchilc 
[iL914 contains two of these gates in one 
package. 


A B Q 

L L H 
H L L 
L II L 
H H L 


H — liigh 
L — low 


Notice that a high output occurs only if boll 
inputs are LOW. 

Any other combination produces a LOW out 
put. 

The truth table for the flip-flop is as follows 


S 

H 
L 
L 
11 


C 

L 

H 

L 

II 



H 

L 

Reverse 
No change 
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Fig. 1. Block diagram of KIDCK's crystal calibrator Output is both 100 kHz and 10 kHz 
and total cost is under $13. 
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The states S and C are considered before the 
trigger has occurred, and Q is the condition 
of the flip-flop after the trigger occurs with a 
given S-C combination. The flip-flop has two 
states. It is SET when Q is L( 'W. It is cleared 
when Q is HIGH. Another input, called PRE¬ 
SET. can be used to make Q LOW regardless 
of its state and without a trigger. 

Binary number system 

For llie following discussion, forget that 1 
and 1 is 2 and we can clear up the last bit of 
theory needed to understand the operation of 
this calibrator. To simplify large digital com¬ 
puters, a number system was evolved that 
contains only two digits (0 and 1) rather than 
ten digits (0 thru 9). 

To see how this system works, think of the 
odometer on your car and imagine each wheel 
on this odometer using only two numbers— 
0 and 1. As the car sat on the showroom floor, 
the mileage might have read 0000. When you 
drove it off, registered the first mile (and lost 
$1000 resale value), it would read 0001. Okay 
so far. But when you register the second mile 
and the right wheel on the odometer advances 
one more place, a zero appears again since 
that is the only other number! This second 
mile clears the first wheel back to zero and 
advances t he second wheel to one. So now the 
odometer registers 001.0. This represents the 
decimal number two in the binary system. The 
third mile would read 0011. The fourth mile 
turns the first wheel to zero, which turns the 
second wheel to zero, which advances the 
third wheel to one, and so on. With only four 
wheels on the odometer, we could register up 
to 1111 which would be fifteen miles. The 
sixteenth mile would register as 0000, so we 
would need a fifth wheel for this number 
(10000). A list of all the binary numbers from 
zero thru ten is shown below. 


0 

0000 

6 

0110 

1 

0001 

7 

0111 

2 

0010 

8 

1000 

3 

0011 

9 

1001 

4 

5 

0100 

0101 

10 

1010 


These binary numbers are called binary-coded 
decimal or simply BCD. 


Pulse generator 


The output of the pulse generator is a K>0 
kHz pulse. The high to low transition will be 
used to trigger the counter. The idea of using 
the uL914 as a crystal-controlled pulse gener¬ 
ator is from a Fairchild application note. With 


9 CLfi 


9 CLR 


4 44 44 

WlMJimiMJlMMW 

ruiTLJiJTrmnR 5 


njTRJGJUL 


m 


UL 



PULSE GENERATOR 
OUTPUT (tOQtaHi) 


FF I 


Q FfZ 


Q FF 3 


Q FF4 OOkHj) 


G-3 OUTPUT 


---—ZGpSEC --- 

Fig. 2. Waveforms of various points in the 
BCD counter. Peak-to-peak voltages will vary 
from one to three volts. 

the values shown in Fig. 1, the circuit works 
well with any of the surplus crystals in 
I IC13/U holders advertised in “73”. Another 
crystal in an HC6 case (also surplus) worked 
with different values of Cl and C3. Juggle 
them around; you can’t hurt anything. 

For those of you on a tight budget, stop 
here. You have just constructed the cheapest 
and most reliable 100 kHz calibrator any¬ 
where! However, for those of you who aren’t 
afraid of the XYL, we’ll add on the counter/ 
divider, 

BCD counter 

Sometimes called a divider, this circuit lias 
the ability to count to nine and reset to zero 
on the tenth count. It is called a divider, be¬ 
cause for every ten pulses at its input, it 
produces one pulse at the output—d iris ion by 
ten. Naturally, for every 100,000 pulses at the 
input, the output will be 10,000 pulses: the 
10 kHz marker. Any inaccuracy in the 100 
kl tz pulse is divided by ten also, but the per¬ 
centage of error remains the same. 

Looking back at the odometer example, 
each wheel had two states— ZERO and ONE. 
A flip-flop also has two states—SET and 
CLEAR. So flip-flops can easily be substituted 
for wheels, making a counter which counts in 
exactly the same way the odometer iid. But 



Fig. 3. WICFW’s power supply. Also see Fig. 
8 on page 14 in the December 73. 
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Top, left to right- 


Photos by Harvey Benoit, Haverhill, Mass. 

■FFl, FF2, FF3, FF4. Bottom, G1/G2, G3/G4. 


this counter counts to fifteen! The counter is 
fooled into thinking it has reached fifteen 



View of the underside of the board, showing 
wiring. The right bus is +3.6 V. The bus 
near the center is ground. 


when, actually, it has only reached nine. The 
action of G-3 does this. 

In the binarv system, nine is 1001 and fil- 
teen is 1111. The states of the flip-flop when 
it reaches nine are as follows: 

FF Q 

FFl H 

FF2 L 

FF3 L 

FF4 H 

To make the counter think it has reached 
fifteen, G-3 will go H and preset FF2 and 
FF3, changing Q to K. This is done by apply¬ 
ing Q output of I FI and 1 F4, both of which 
are LOW at this time, to the input of G-3. 
FFl and FF4 are SET only when the counter 
lias reached nine. 

Power supply 

The calibrator draws SO mA at 3 volts and 
93 mA at 3.6 volts. A power supply similar to 
WlCFW’s may be used and is reprinted in 
Fig. 3. Adjust RI for 20 mA zener current, 4 
under load. The separate power supply is 
recommended since tube-type receivers will 
not have suitable voltages available. I’he 
power supply won’t be very big; if you have 
a tube-type receiver, you’re probably not that 
finicky about miniaturization anyway. 

4 Ashe, “Zener Diodes", 73 Magazine, October 1966. 
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(el *S!M2* DUAL 2-INHJT CATE ft) 8992KB JK Ft. IP-(LOP 

Fig. 4. Bottom view of Fairchild gate and 
flip-flop IC's, The right side of the gates 
should be curved. 

Construction 

l lie details used in this project are clear 
enough in the photographs. Flea clips are 
mounted on a piece of Vectorboard about 
2 '4 x 3*2 inches. No attempt at miniaturization 
was made, so you may want to try. The 
crystal socket and trimmer were mounted, then 
all the w ling underneath was done. ! he large 
bus across the middle is the ground bus; and 
the one at the top is the -f-3.6 voltage. Wire 
pin 4 of every can to ground and pin 8 to 
the -j-3.6 voltage. Pin connections are shown 
in Fig. 1. Wiring is point-to-point; and teflon- 
covered wire was used for crossovers. The IC’s 
were then mounted using normal precautions 
with semiconductors. On some of the earlier 
epoxy units, pin 8 was identified by a red line; 
it is identified by a flat spot on present units. 
The Fairchild UX8991428X is used for C- 
l/G-2 and G-3/G-4. Fairchild UX8992328X’s 
are used for FF-1 thru FF-4. 


Operation 

The output of I lie calibrator may be con¬ 
nected thru a small capacitor, or “gimmick’ , 
to the antenna terminal of your receiver. As 
many receivers have provisions for a plug-in 
calibrator, the capacitor may already be in. 
My NOX-3 uses a 0-inch piece of coax. One 
end of the center conductor is connected to 
the output of the calibrator and the shield on 
the other end is connected to the antenna 
terminal. The small capacitance between the 
inner and outer conductors makes the small 
coupling capacitor. 

There are two ways to turn the calibrator 
off when not in use. One is to put a switch in 
the primary of the power supply transformer. 
Don’t switch the -f-3.6 voltage. Operating the 
power supply w ithout a load may damage the 
zener. Another way is to make use of G-4. 
Fig. 5 shows how this maj lie done. With pin 
5 always LOW and pin 3 open, the output of 
G-4 is HIGH. This HIGH lias no effect on 
the operation of the 100 kHz oscillator. Tf 
this point goes LOW, then pin 6 will be 
clamped LOW and the oscillator stops. This 


C-FF 



TO PIN 6 
OF 6I.G2 


t r tg. 5. Gated on/off switch. 


point will be LOW if pin 3 is HIGH, which 
would be the case if the switch were in the 
OFF position. 

Harmonics were quite useable up to 30 
MHz. Its possible they may be heard on six 
meters, but no receiver for this frequency was 
available. In the event the harmonics are not 
useable on six, this should present no problem, 
since the calibrator could be hooked into the 
antenna terminal of the HF receiver. The 
harmonics would certainly be heard on the 
frequency used for the converter if. Of course, 
this scheme would work for any of the YHF 
bands. 

This calibrator points out several of the 
advantages of integrated circuits. It is small in 
size and cost, but big in performance. Since 
it “flew” right off the drawing board, and is 
easily duplicated, die ease of circuit design is 
apparent. 

. . . KXDCK 


Where to Buy Fairchild 
Semiconductors 

Fairchild Semiconductors are very pop¬ 
ular with nian> ham experimenters and 
engineers, as can be seen from the many 
articles in 73 that specify them. But 
none of the large, well-known national 
mail order distributors that go after the 
consumer trade seem to carry Fairchild. 
Nevertheless, Fairchild has an extensive 
network of excellent and very large in¬ 
dustrial distributors. Hams who don’t 
\\ ork iii the industry may not be familiar 
with them, but these dealers carry very 
large stocks and are usually very pleas¬ 
ant to deal with even though their sales 
to individual hams are a very, very small 
part of their business, hou can get a list 
of Fairchild distributors from Richard 
Molav WA6KGS at Fairchild Semicon¬ 
ductor, 313 Fairchild Drive, Mountain 
Mew, California 94041. 

One Fairchild distributor that has in¬ 
dicated that they’re happy to handle mail 
orders from individuals is Cramer Elec¬ 
tronics. 320 Needham Street, Newton, 
Mass. 02164, and 60 Connolly Parkway, 
Hamden, Conn. A call or letter to them 
will give you current prices on any Fair- 
child semiconductor. 
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Frank Jones W6AJF/AF6AJF 
850 Donner Avenue 
Sonoma, California 95476 


Some Notes on 
VHF Transistor Converters 

Frank discusses some problems with the popular TIXM05 
tronsisfors, adds some notes on newer transistors, and 
describes an improved 220 MHz converter in this article. 


The transistor converters, described in the 
June 1966 issue of 73, using the low cost 
TIXM05 transistors have brought a great 
many inquiries about the source for these 
little gems. Personally, I’d like to know myself 
as after the first purchase from a Texas Instru¬ 
ment (TI) distributor of a few TIXMOS’s, my 
next request was back ordered for six months 
and still no delivery. Finally I received several 
dozen TIM 10 transistors which were supposed 
to be an improved type in the same price 
range. The breakage problem with the plastic 
cased transistors seems to be solved, and the 
characteristics were much more uniform. The 
"forward gain’’ characteristics were much 
better also but all this added up to some 
changes in circuit values, and even in type of 
circuits, particularly at 432 MHz. r J he “X” in 
the TI transistors apparently stands for experi- 



K)*i 

-r~i 

rb +9 


(NPN) 



3.9k 


(PNP) 


Fig. 1. Forward gain control for one or two 
rf stages. R should be 510 for an 8-volt sup¬ 
ply, 620 for 9 V, and 1000 for 10 V. 


mental type which may not be produced in 
large numbers. The writer will shun those 
types in future magazine articles, having been 
“burned’’ once is enough. 

The TIM 10 transistors that I’ve tested so far 
in tlie 50, 144, 220 and 432 MHz. converters 
do not have quite as good a noise figure as a 
few selected TIXM05’s, particularly at 432 
MHz. However, at approximately a half dollar 
cost, they are excellent values, being quite 
superior to the three dollar types such as the 
2\2398's. The forward gain characteristics 
arid higher collector current requirements seem 
to have been met by the circuit values shown 
in Fig. 1. The 5000 ohm "pot” permits ad¬ 
justment of gain for difference antennas, power 
supply voltages over a limited range, and 
cross-modulation problems in some receiving 
locations. The collector series resistors for dc 
voltage drop should be around 500 ohms for 
the T M10 rf stages with a dc supply of S to 9 
volts. For 10 volt supply a 1000 ohm collector 
resistor will give greater gain control and 1500 
to 2000 ohms could be used for even better 
results with a 12 or 13 volt supply. The emit¬ 
ter resistor in all cases should be around 500 
to 600 ohms. The base bias resistors, two fixed 
and one variable, should be fairly satisfactory 
for 8 to 12 volt supplies. The TJM1Q transis¬ 
tors will work satisfactorily on any of the 
VIIF bands without neutralization if line base 
input impedance is kept to 50 olims or less and 
a variable gain control is available to keep 
them below the oscillating points. Too high a 
collector load impedance will also cause oscil¬ 
lation problems. At 50 and 144 MHz, some- 
tirnes a 3900 or 5100 ohm It watt resistor can 
be wired across the collector tuned circuit to 
keep the load impedance within reason. A 
great deal depends upon shielding between 
stages and the effectivenes of rf bypass capaci¬ 
tors. Sometimes parallel capacitors of 500 or 
1000 pF can be conected from emitter to 
nearby copper plated ground points with short 
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432 MHz preamplifier using the new Motorola EL229 in a grounded emitter unneutralized 
circuit. Note that the EL229 is an NPN transistor, while the TIM10 is PNP. 


leads to cure a stubborn rf oscillation. 

Most of the new transistors such as the 
Motorola EL 229 and the Texas Instrument 
TIM 10 types are much more stable at 432 
MHz when used in grounded emitter circuits 
as compared to the older grounded base de¬ 
signs. The grounded base circuits are inher¬ 
ently regenerative and require heavily loaded 
circuits and critical base bias adjustments. 
This regenerative effect was necessary with 
older types of transistors to get good results at 
432 MHz. The new types apparently have 
smaller capacitances and usually will not oscil¬ 
late at 432 M Hz when used in grounded emit¬ 
ter circuits with no neutraIization. Grounded 
emitter circuits can be neutralized at lower 
frequencies where higher input and output im¬ 
pedances will mean more gain and possibly 
lower noise figures. Grounded base circuits are 
real “blankety-blank” things to neutralize, as 
theory would indicate. 

The new experimental Motorola EL229 
plastic cased transistor will probably cost more 
than the TIM 10 but is a real gem on 432 
MHz. The noise figure checked within 1 to 2 
tlB oi that obtained with a parametric ampli¬ 
fier which had a 1600+ MHz pump oscillator. 
The apparent noise figures were compared by 
using a weak signal generator connected to 
each rf amplifier thru high quality 50 ohm 
10 dB pads. A similar 6 dB pad was connected 
in the output of each of the two rl amplifiers 
into a reasonably stable 432 MHz converter 
with its rf stage. A comparison of microvolts 
input in the two cases gives a pretty good 
idea of the actual noise figure of the rf stage 
under test. The transistor pre-amplifier shown 
in the photograph on a long narrow copper 
plated strip and in Fig. 2 uses an EL 229 in a 
grounded emitter unneutralized circuit. Its per¬ 
formance indicated that transistor development 
is catching up with diode parametric ampli¬ 
fiers. he latter are highly regenerative and 
costly as compared to the simple transistor rf 
amplifier shown in the photograph and in 
Fig. 2. The EL 229 is a NS‘N transistor so can 
not be compared easily with a PNP TIM 10. 


etc. Separate rl amplifiers designed lor the 
TIM 10 seemed to show from 1 to 2 dB poorer 
noise figure than the EL 229. The EL 229, 
with about 1200 MHz f T , was better than the 
very expensive 2N3783 PNP transistor, which 
in turn was better than the TIN! 10 units tested 
here so far. 

Let me emphasize the fact that I think the 
EL 229 is an experimental transistor and may 
not he available yet at Motorola transistor 
outlets. J ve heard a rumor that it will be 
about a dollar in price. The experimental rf 
pre amplifier in the photograph was built on a 
scrap piece of copper plated plastic board %" 
wide and 6" long to fit into a small space 
available near the regular 432 me converter. 
The transistor has three wire leads in line, with 
emitter in the center to give some added iso¬ 
lation between the base and collector circuits. 
The EL 229 transistor was soldered directly 
into the circuit using a cooling clamp between 
the transistor case and the point of soldering 
to the wire lead. The base input impedance 
is approximately 50 ohms at 432 for best noise 
figure, so was connected to the coax input 
jack thru a 300 pF coupling capacitor to iso¬ 
late the base bias circuit from the grounded 
antenna. A small four turn coil of #20 wire 
about 5 16" long and %" diameter tends to 
tune the input capacity of the transistor to 
432 MHz. It also tends to short out if band 


MOTOROLA 



Fig. 2. Low noise 432 MHz preamplifier. LI 
is 4 turns #20, 5/16" long x diametpr. 
L2 is 2" of a 3/16" wide copper strap bent 
into a U. Tap up about Vz n - 
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W6AJF‘s 220 MHz converter using TIMlO's. It’s built on a 2" x 5" piece of copper-clad 
board. See the article on a 220 converter in the June issue for more information. 


feedthru signals. The collector circuit consists 
of a 2 inch Jong by 3/16" wide piece of 
copper strip soldered to Hie tuning capacitor 
and transistor at one end and to a 1000 pF 
feedthru bypass capacitor at the other end. 
These little A-B solder-in feedthru capacitors 
are very good up thru 132 MHz but are hard 
to find since they are a manufacturer’s item. 
The slightly larger 500 pF button feedtlmi 
capacitors which are used in surplus gear are 
not bad at 432 MHz. A small 300 pF disc 
capacitor was connected in parallel to the 1000 
pF feedthru capacitor to add a little rf 
“cooling” to the emitter. The small 5000 ohm 
pot was adjusted for best signal-to-noisc re¬ 


ception which occurred at a collector current 
of between 1 and 2 milliamperes. The output 
coax jack used capacitance coupling on a tap 
about inch from the by-pass capacitor in 
the collector circuit. Link coupling is another 
possibility. 

Connection of this pre-amplifier as w ell as a 
couple of other rf gtounded emitter 432 Mi Iz 
units to a diode noise generator, with or with¬ 
out a 6 dB pad, resulted in a curious noise 
figure effect. The collector circuit always had 
to be tuned to a lower frequency (more tuning 
capacity) for best noise figure measurement in 
the output oi a 14 MHz if receiver. Two types 
of diode noise generators were used with 


RFC 
\2 P H 



M -IS MHi 
OUTPUT 



Fig. 3. 220 MHz converter built on a 2" x 5" copper plated board. LI, L2, L3 and 15 are 
each 4 turns #18 wire l / A " in diameter. LI is long and the other three are %" long. 
L4 is 11 turns #24 enamelled on a *4" form with a brass slug. The winding is long. 
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similar results. This effect was not noticed in 
grounded base 432 MHz amplifiers, nor in 
equivalent grounded grid tube amplifiers. 
Possibly a 432 MHz neutralized transistor am¬ 
plifier w ould not have this problem. The final 
result was to always use a ver\ weak signal 
from an antenna or from a signal generator 
(thru a pad) to align the 432 MHz circuits. 
This method permits extremely weak signal 
reception which is the desired result 

The 220 MHz converter shown in Fig. 3 
and in the other photograph was built on a 
5 by 2 inch piece of copper plated board. It 
uses tbe new TIM10 transistors in grounded 
emitter circuits without neutralization. The 
small 1000 pF feedthru capacitors connected 
to each ri stage emitter were shunted by 
rather large 820 pF di bypass capacitors. 
These were connected from emitters to ground 
across the transistor sockets and act as small 
shields between tuned circuits as well as aid¬ 
ing in bypassing the emitters to ground. The 
two rf stages and mixer circuits were run 
along one side of the board, and the crystal 
oscillator and diode frequency multiplier on 
the other side, so the final multiplier coil is 
near the mixer socket. A low Q broad-band pi 
network covering 14 to 19 Mtlz connects the 
mixer collector to a coax line output to an if 
receiver which in turn is used to time the 14 
to 19 me. hand. Several of these 5 inch long 
converter boards were mounted in a 13 x 5 x 3 
inch chassis to complete the shielding. All 
forward gain controls were mounted on a small 
panel at one end of this chassis. Also included 
was a small 10 volt zener regulated supply 
made from a 6.3 volt ac transformer and a 
diode voltage doubler (full wave) with three 
1000 uF 15 volt filter capacitors. The power 
supply and if coax outputs are sw itched from 
different converters bv means of a small wafer 

w 

swatch. 

The apparent noise figure ranged from 3 to 
4 dB in the 220 MHz band subject to errors 
in the noise generator calibration. ) his simple 
converter is somewhat similar >o the one de¬ 
scribed in the June 1966 issue of 73 magazine. 
Like many letters I’ve received over the past 
few decades, “it’s just like the one you de¬ 
scribed in the magazine except it’s smaller, 
uses different parts, and different transistors 
(or tubes)”—except in this case it works, hi. 

Just received word from a TI distributor 
here in California, that there will be six weeks 
delay on delivery of more TIM 10 transistors. 
By the time this article is printed, there should 
he lots of these transistors available and let’ 1 
hope some of the real hot Motorola EL 229 
units on the market also. 

. . . W6AJF 
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Bob Baird W7CSD 
3740 Summers Lane 
Klamath Falls, Oregon 


A KW With The New 

Amperex 6KG6 


The purpose of this article will be to see 
what can be done with the new 6KG6. The 
actual amplifier design is the result of trial and 
error. It is not supposed to be an example of 
the latest and most sophisticated technique. 

Under the “New Products” heading in one 
of the recent magazines we spied a brie! write 
up on the Amperex 6KG6. The 34 watts plate 
dissipation and obvious high voltage capabili¬ 
ties took our eye. So we wrote the Amperex 
company for spec, then got four 6KG6\s for ex¬ 
perimental purposes. We are more than pleased 
with them. 

It is assumed that the ham wlio starts out 
to home brew a kilowatt is not embarking on 
his first construction project. So whoever de¬ 
cides to build up some 6KG6’s will do it his 
way with what he can salvage from his junk- 
box. This is what we did. 



We decided to go the grounded grid route 
by tying all of the grids (control, screen, and 
suppressor) together and grounding same. As a 

first Irv we decided to use an MB 150 National 

* 

all band tuner in the plate circuit. Don’t do it, 
chum! We wound up on 75 meters tuned about 
w here 40 ought to be and 40 was clear out of 
the tuning range. It seems that when you tie 
three grids together and ground them, using 
four tubes in parallel, you have a plate to 
ground capacitance on the order of 100 pF. 
This puts a high frequency limitation on any 
amplifier and calls for some unusual tank cir¬ 
cuit design. 

We wound up with the amplifier as shown 
as per the schematic in Fig. 1. The tank is de¬ 
signed to use minimum Cj on the higher fre¬ 
quencies due to the plate to ground capaci¬ 
tance being in parallel. This means a turn-by- 
turn experiment. In our case we simply used a 
battery clip to find the proper tap and then 
marked the coil. The tank coil should he 20 
turns of Yui inch copper tubing or heavy 
ground bus copper wire about inches in 
diameter. Or—you design your own, The taps 
could be located bv trial and error and then 
wired into a votary switch if yon like front 
panel control for all bands. We didn’t have a 
sw itch. And—what's that double-spaced midget 
capacitor on top of the tank capacitor? You 
guessed it—'we ran out of copper before we got 
20 turns and couldn’t quite get on 75 meters 
and had to outboard a little extra. Some ex- 


Bob is the department chairman and an as¬ 
sociate professor of electronics at the Oregon 
Technical Institute. He has a BS in EE 
and an MA from Washington State University. 
Many of Bob’s SO articles have appeared in 
73. 
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Back view of the 6KG6 linear good for about a 
kW input on 80 through 15. 


pla nation is probably in order about the as¬ 
sorted junk we used. C J? the tank capacitor, 
was liberated from an old command trans¬ 
mitter. The spacing is such that you can’t 
unload the amplifier or it will arc over. We 
always make initial loading adjustments on re¬ 
duced voltage anylioo. C 2 and C 3 are 300 pF 
variables we had on hand. This is still insuffi¬ 
cient loading capacitance for the lower fre¬ 
quencies so we outboarded a fixed C, t through 
a co-ax “T” from the output connector. On 75 
meters this amounted to a .001 uF mica and 
on 40 meters a .0005 pF mica. Strangely 
enough we found that parasitic suppressor 
chokes are not necessary with the 6KG6*s in 
this amplifier. Previous experience with 6 ! B6’s 
led me to put them in. Later we took them 
out and the amplifier is perfectly stable. RFC, 
has to be a good rf choke capable of at least a 
half amp or maybe an amp. The one used has 
been on hand a long time and I believe it was 
made by Johnson. Any good choke that will 
operate all bands should be ok. This is not a 
new problem for those who have ever built a 
shunt fed plate circuit. HFC 2 can be a garden 
variety but must also carry total plate current. 


We used an Ohmite choke which measured 
about 8 microhenries. More would he better. 
R, is a 100 ohm 10 watt wire-wound resistor 
which is ok for SSB but probably would be 
better if it were 20 watts. Also if the high 
voltage is to be left on all of the time 150 or 
200 ohms might be better. Our HV is tied to a 
relay energized by the exciter. We like to have 
a grid meter but it is not entirely 7 necessary. 
With the HV turned off you can easily pin a 
300 mA meter. Plate meter is in series with 
I he whole stage and the power supply on the 
B- side. 

In its final form the linear performs very 
well on all bands 80 thru 15. In each case the 
tank is tapped for as low a value of C, as 
possible. Chn 15 meters only two turns of the 
coil are used anti the L/C ratio leaves some¬ 
thing to be desired; in fact the roving clip lead 
gets hot. So the output is somewhat reduced. 
With a Swan 350 as driver the amplifier can 
be driven to well over 1 kW dc input on all 
bands. With a 180 or 200 watt PEP rig on 75, 
40, or 20 you could get close to 1 kW. We 
operated at all voltages between 1000 and 
2000 volts. At 2000 it is very easy to drive the 
m diameter to 600 mA on speech peaks with 
the Swan. (We did this into a dummy load, not 
on the air) There is no flattening, /he resting 
current at 2000 volts is close to L00 mA which 
makes the plates a cherry red. The plate supply 
turns off while we are receiving. Total rated 
dissipation is 132 watts; so we are crowding 
it in true ham style. Maybe a little greater R, 
would be a good idea, lust how high you can 
run the HV we don’t know but 2000 volts 
seems like enough. 

No doubt the 6KG6 will operate at compar¬ 
able power as a grounded cathode amplifier 
and require much less drive. This almost 
always leads to neutralizing problems mid with 
a pi network this always gets a bit sticky. We 
have plenty of drive for the grounded grid and 
it’s so much simp'er and so much more stable. 
Anvhoo it looks like the 6KC6 has a promising 
future. 

. . . W7CSD 


Drilling Glass 


There are several schemes which are used 
for drilling holes in glass, but most of them 
are difficult to manage in the home workshop. 
A simple solution to this problem requires only 
a dab of wood putty, a teaspoon of kerosene 
and an old triangular file. First of all, the file 
is ground down to a point on the end; then 
it is placed in the drill motor chuck. Place the 
dab of putty on the glass where the hole is to 


be drilled. Fill the crater with kerosene and 
start drilling with the triangular file bit; drill 
slowly and keep the bowl in the putty filled 
with kerosene. To keep the kerosene from 
splattering, it may be necessary to run the drill 
motor at a reduced speed. At any rate, this 
method of drilling glass is much faster and 
more convenient than any method I have tried 
yet. . . . Jim Fisk W1DTY 
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Jim Fisk W1DTY 
RFD 1, Box 138 
Rindge, N.H. 03461 


Field Effect Transistor 
Transconductance Tester 

FET s are becoming more and more popular with hams. Here's 
a simple tester for them. 


Willi (lie recent advances made in the man¬ 
ufacture of field effect transistors (FET’s), the 
resultant price reductions and their extended 
usage by industry, greater and greater quanti¬ 
ties of FET’s have been dumped on the sur¬ 
plus market. Many of these surplus FET’s are 
perfectly good, but some are defective; this 
isn’t usually the fault of the dealer, lie just 
doesn’t have an easy wav to check them. 

a * r 

t'nfortunately, you can’t check out an FET 
with an ohmmeter like von can a conventional 

m 

S ' motion transistor; some other method must 
e used. The most obvious approach is to use 
a transconductance tester similar to that used 
in testing vacuum tubes. However, since the 
FET requires no filament power and a rela¬ 
tively low value of 11 | , the entire test unit 
may be made quite compact and portable. 

You will remember from your school days 
that the transconductance of a vacuum tube 
was the ratio of the change in plate current 
to the change in grid voltage with the plate 
voltage held constant. For the field effect 
transistor, (he definition is almost the same; 
just change (he name of the respective elec- 



Tha FET transconductance tester. The push- 
to-test switch is a Grayhill model 35-1; the 
transistor test socket a Pomona TS-187. 


trades and you have it: FET transconduct- 
ance is the ratio of the change in drain cur¬ 
rent to the change in gate voltage with tiie 
drain voltage held constant. In practice all 
you have to do is apply the proper bias volt¬ 
ages to the FET, apply a small measured 
amount of gate drive voltage and measure 
the amount of resultant ac drain current. Then 
the transconductance in mhos 1 may be calcu¬ 
lated from the following formula: 



Where: g m — Transconductance in mhos 
I d = Change in drain current 
E g = Change in gate voltage 

When the drain and gate measurements are 
given respectively in microamperes and volts, 
the transductance is given in millionths o- a 
mho or micromhos, the conventional term. 

The FET transconductance tester described 
here combines the essential necessities with 
some operating conveniences that make it 
more versatile for all around FET tests. Basic¬ 
ally, a small amount of 1000 Hz voltage is ap¬ 
plied to the gate of the FET; the resultant 
1000 Hz drain current is rectified by the full 
wave diode bridge and measured on the 
meter. The bridge circuit is capacitivcly 
coupled to the drain of the FET so the dc 
supply component will not affect the meter 
reading. Likewise, a large choke is included 
in dc supply lead to prevent the 1000 Hz 
signal from being bypassed to ground through 
the power supply. 

A potentiometer is connected in the gate 
bias circuit so that the gate bias may be 
varied from zero to nine volts. This is very 
helpful in determining the effect of various 
bias levels and in measuring the gate-cutoff or 

1 The new term for mho is siemens. Unlike hertz, siemens 
is not widely used yet. 
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pinchoJl voltage of the device. Since the 
polarity of the dc supply voltage may be con¬ 
veniently switched from the front panel, this 
unit will accommodate either P- or N-channel 

1 Ts. In addition, two ranges of transcon¬ 
ductance, 2O(<0 and 20,000 pmhos. are pro¬ 
vided by placing appropriate shunts across the 
meter. 

The entire transconductance tester is built 
on a 4 a $4c by 6 7 /ie inch aluminum panel laid 
out as shown in Fig. 2. After the unit is com¬ 
plete!!. this pane! is mounted in a standard 
bakelite instrument box. All of the active cir¬ 
cuitry, including the I kHz audio oscillator, is 
laid out on a piece of perforated Vero board 
1% inches wide by 474 inches long. This board 
is mounted to the front panel with an alumi¬ 
num angle bracket. No screws are used to 
hold this bracket to the panel; the battery 
polarity switch, push to test button and bias 
poteniometer do the job. I here is no crowding 
of the board. The layout is not at all critical 
and any convenient arrangement is suitable. 
The two batteries are mounted on one side of 
the unit in an aluminum bracket which is 
epoxied to the Vero board. 

The toughest part of the whole construction 
lies in the meter shunts. The meter used in the 
author’s tester, a 50 microampere unit from 
Radio Shack, required two shunts, one for 100 
microamperes and one for one milliampere 
full scale. These currents correspond respec¬ 
tively to 2000 and 20,000 micromhos full 
scale. The required values were calculated 
from the standard formula and then made up 



Interior of the transconductance tester. The 
1000 Hz oscillator is mounted in the upper 
left hand corner of the Varo board. The bat¬ 
teries are installed in a metal clip on the far 
right. 

from standard carbon composition resistors. In 
each case a carbon resistor with a resistance 
value less than ti e desired shunt resistance 
was chosen. Then a small amount of the re¬ 
sistor was filed away with a rat-tail file until 
the resistance was raised to the desired value. 
Initial resistance checks were made with an 
ohmmeter; final tests were made by compar¬ 
ing the shunted meter to an accurate VOM. 
Except for I he nonlinearities which seem to 
he inherent in low cost meters, the results have 
been encouraging. 

After the shunt resistors are completed, 
they should he completely covered by a coat 
of epoxy cement. Since the protective com¬ 
position cover is destroyed during the filing, 
the epoxy coating will prevent the ingress of 
moisture. Moisture will change the value of 
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Fig. 1. Schematic of the FET transconductance tester. Although a 2N2613 was used in the 
1000 Hz oscillator in the original model of this tester, almost any high gain transistor may 
be used in this circuit. 
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VARO BOARD SUPPORT BRACKET 

Fig. 2. Panel layout and Varo board mounting 
bracket, 

the shunt resistance and affect the accuracy of 
the meler. 

Although it is not strictly necessary to 
duplicate the parts used in the author’s trans- 
conductance tester, it does help in acquiring 
the necessary components. All of the parts are 
available from the large mail order houses such 
as Allied, Lafayette or Newark. This is a help 
because several of the parts, notably the 2PST 
pushbutton switch, are not normally available 
through neighborhood distributors. The 50 
microampere meter was chosen because of 
its modern appearance, availability (locally) 
and low cost. However, any small instrument 
with a sensitivity of 50 or 100 microamperes 
would be suitable. A 100 microampere meter 
would have the additional advantage of re¬ 
quiring only one shunt (for 20,000 micro¬ 
mhos full scale). 

After the tester is completed, there are sev¬ 
eral adjustments which must be made before 
plugging in an FET. First of all, connect a 
set of ear phones across the secondary of the 
transformer in the output of the audio oscilla¬ 
tor. When the push to test button is depressed, 
a 1000 !Iz note should be heard. Switching 
from P-channel to N T -channeI should have no 
effect on the tone. Next, measure the amount 


of 1000 Hz signal available on the high end of 
the drive potentiometer with a VTVM; 8 volts 
RMS is about right. Now, place the VTVM 
test probe on the wiper of the driwT pot and 
adjust for 1 volt RMS. This will put 100 
millivolts of 1000 ilz drive on the gate of the 
FET being tested. 

Now connect the- de probe of the VTVM 
to the gate connection on the test socket and 
adjust the bias potentiometer for 5 volts. 
Loosen Hie knob and set it opposite the 5 on 
the bias scale. If you don’t have a VTVM for 
these initial setups, don’t worry about it; a 
good YOM will work just about as well. 

The discerning readers among you have 
probably figured out that 100 millivolts of 
drive (0.1 volt) and 100 microamperes of 
drain current do not add up to 2000 niicro- 
mhos... You’re right, they don’t—1000 micro- 
mhos is more I ke it. That is, if all of the 1000 
Hz drain current were flowing through the 
bridge. However, in this circuit, the 1000 Iz 
drain current divides just about equally be¬ 
tween the audio choke in the chain power 
supply lead and the capacitivefy coupled me¬ 
ter circuit. So, twice as much drive must be 
applied to obtain accurate readings. This 
would be circumvented by using a larger 
value o! coupling capacitance. However, when 
the push to test button is depressed, there is 
a large surge of current through the capacitor 
as it charges through the diode bridge. In the 
original model of this tester, the large voltage 
spike from the charging of a 0.47 coupling 
capacitor (since replaced by the 0.01 gF) 
destroyed a couple of $13 FET’s. 

Now you’re all set to test those new FET’s. 
Set the P- or N-channel selector switch, put 
the meter on 20,000 micromhos, and set the 
bias pot to zero. Push the test button—if the 
FET is a good one, the meter should swing 
up scale. If it doesn’t, try adjusting the 
amount of gate bias. If you still don’t get a 
reading, change the setting of the l 1 - and 
N-channel switch; the device may have been 
mismarked. 

When a good FET is being tested, note that 
the transconductance varies with the amount 
of gate bias voltage. Normally, as the bias is 
increased from zero, the transconductance will 
increase and then decrease. The point where 
it starts to decrease after reaching a peak ap¬ 
proximates the gate cutoff-voltage or pinchoff 
voltage. This is directly analogous to the grid- 
cutoli voltage in a vacuum tube. With knowl¬ 
edge of the cutoff voltage and transconduct¬ 
ance curve, it becomes quite easy to optimally 
bias the device in a circuit. Remember though 
that these are die characteristics of the FET 
with a 9 volt drain supply; odier supply volt- 
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ages will change the operating characteristics 
slightly. 1 Lovvever, this does not negate the 
usefulness of the traiiseonduetance tester; on 
my bench it has proven to be extremely useful 
in determining bias levels and in sorting out 
defective FET’s. 

Afterthoughts 

How would you like to measure the trans- 
conductance of conventional junction tran¬ 
sistors? In some transistor circuit design trans- 
conductance is a very useful characteristic. 
This can be very easily done by the addition 
of one SPD'I switch connected in the gate 
(base) supply lead as shown in Fig. -‘3. In the 
FET position the gate voltage is oppositely 
polarized from the drain supply voltage. In 
the* junction transistor mode the base supply 
voltage has the same polarity as the collector 
supply. Now the transconductance tester will 
measure the transconductance of P\P devices 
when in the P-channel position, and NPN de¬ 
vices when in the N-channel configuration. 

When running transconductance tests on 
junction transistors, handle the bias control 
very carefully. Most transistors will be de¬ 
stroyed if tlie base to emitter voltage is more 
than 4 or 5 volts; sonic with considerably less. 
Since the emitter of the transistor is grounded 
in this test circuit, always start the test with 
the bias pot on zero. 

The additional capability afforded by this 
one switch has the additional advantage of 
discriminating between 1’ET’s and junction 
transistors. It’s quite easy to tell whether that 
newly acquired FET is really an FET or a 
mismarked (or misaclvertised) junction tran¬ 
sistor! 

. . . W1DTV 

BASE COLLECTOR 

(CATE) (DRAIN} 



Fig. 3. The addition of a SPDT switch allows 
the use of this tester with junction transistors. 
This switch may be mounted on the front 
panel below the push-to-test switch. 
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Howard Pyle W70E 
3434 74th Ave., S.E. 
Mercer Island, Wash. 


Climbing the Novice Ladder 

Part II: Joe Starts A Home-Brew Project 


On the Saturday morning following his ini¬ 
tial visit with Larry to the ham shack of oF 
timer Dwight Mansfield, or ‘FN as he pre¬ 
ferred to be labelled, Joe hopped on his Honda 
and again headed out to the basement shop. 
Today was the day he was to build a code 
practice oscillator under FN’s guidance, as bis 
initiation into amateur radio ‘home-brew’ con- 
si ruction. After greeting Joe heartily, FN im¬ 
mediately launched into a bit of preliminary 
explanation. "I’ve got everything here in this 
little tray Joe, all cadged from my junk box, 
so we’re ready to go. While a little piece of 
gear like this could be mounted in a neat little 
metal cabinet and marked with decal lettering, 
it's hardly worth it. A CPO, which is what 
the hams call a code practice oscillator, is not 
considered a permanent piece of station equip¬ 
ment. You’ll probably use it for only a few 
months at most and then discard it for its 
original purpose, saving the parts however to 
start your own junk box for future projects. 


UNIVERSAL 
OUTPUT XFMR 
(KNIGHT 5442023, 
OR EGUIV.) 
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TRANSISTOR 

BASE DIAGRAM 


Here's the schematic of the code practice 
oscillator (CPO) shown in pictorial form 
above. 


So let’s mount it ‘bread-board’ style on a little 
wooden base, hat way you’ll find it easy to 
work on and you can turn out a neat little job 
in a very short time. 1 picked up a little piece 
of scrap board the other evening and gave it 
a coat of paint to take away the ‘raw' look. 
It’s nice and dry now and you can go right 
to work on it. Your first chore will be to mount 
tbe few parts and I ve made a rough layout 
sketch for you to follow. You 11 find all the 
tools you’ll need right here on my tool board 
so go to it; [’ll he right outside mowing the 
lawn if you run into anything that puzzles 
you; call me when you’re through mounting 
the parts.” 

Thanking FN, Joe turned to the bench and 
picking the parts from the salvaged TV dinner 
tray, identified them one by one from the 
sketch FN had left him. "Gee,’ he thought, 
"that TV tray is a neat idea for keeping the 
parts right in front of you where you can 
easily find ’em. We use those TV dinners at 
home; I'll get Mom to save me the travs.’ 
Taking up the transformer which appeared to 
offer a good starting point, joe reached for a 
screw-driver nested with others in an orderly 
rack on the tool board, positioned and marked 
the transformer placement on the baseboard in 
the position shown on the sketch. With a 
handy prick punch (he screw holes were 
started and with a couple of #0xh" round 
head wood screws from one of the trav com- 
partments, the transformer was soon mounted. 
The pen light batteries which would power 
the CPO, seemed like the next logical items 
to mount. FN’s sketch; called for a couple of 
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Pictorial diagram of the simple code practice oscillator that Judy and Joe built under FN’s 
supervision. It’s shown half size. 


cable wiring clamps for this and sure enough, 
there were two in the tray. Another pair of 
wood screws and presto . . . the batteries were 
in place. 

Joe had just selected the tie-point terminal 
strip to mount next and was positioning it on 
the baseboard when the door opened and lie 
was a bit taken aback when not FN, but an 
attractive young lady of about his own age 
walked in! She put him at ease at once in the 
easy familiarity of today ’s teen-agers; “Hi . . . 
you must be Joe Blake . . . I’m Judy Mansfield, 
FK’s granddaughter,” adding as she wrinkled 
her pert little nose, 1 call him Cramps though. 
He told me I’d find you here and thought 
maybe I could give you a hand. 

“Well hi” Joe replied, “are you a ham too? ’ 

“No” she said, “not y'et. Cramps has been 

giving me the old needle for some time now' 

lo learn the code and join the fun but I 

couldn’t get too much interested in learning 

by ? myself ... it looked like a dreary job. 

Cramps say s you’re about to start study ing for 

\ our ham ticket: mavbe we could work to- 

' - 

gether.’ 

“Wow," Joe thought, “she’s really neat; this 
sounds like a break!' Aloud he said, “Sure 
Judy . . . it'd be a lot more fun learning that 
way; you wanna help me finish this little 
oscillator?” 

“Why not Joe . , . Cramps has used words 
like that lots of times . . . mavbe now I can 
find out what they mean!” 

Having established a common bond through 


a mutual interest (perhaps not entirely elec¬ 
tronic!), Joe proceeded to explain what little 
he had so far accomplished. “Look Judy; here’s 
what we have to do” he continued. “Mount 
these other pieces on the board like I did 
with the other two. Why don’t you do the tie- 
point and tile key . . . I’ll show you how I 
did the others.’’ Judy proved pretty adept with 
the prick punch and screw driver and did her 
part in short order, prompting Joe to sav, “Gee 
Judy . . . y ou handle tools like an old hand 
. . . ever use any before?” 

Lots of times Joe; I’ve helped Dad with 
his cabinet-making, putting on little hinges 
and things like that. Once I spent quite a bit 
of time right here helping Cramps put a hi-fi 
kit together . . . its kinda fun.” With that Joe 
was sure he’d found a kindred spirit; now 
ham radio really was for him! 

All that was now left of the mechanical 
assembly was mounting the little clips which 
would serve as binding posts for the phones. 
These were labelled “Fahnestock clips’’ on 
FN’s sketch and Joe had them and their ac¬ 
companying solder lugs mounted in place in 
short order. “W ell, 1 guess we re ready to wire 
the thing Judy; ’d better let your Cramps 
know” and so saying Joe went to the door and 
called, “All parts mounted FN . . . what next? * 

From around the corner of the house FN 
replied, “All set eh? I’ll be with you in a min¬ 
ute. As he came through the door he said, 
“Well I see you kids got together. I thought 
you might find il a little more pleasant to work 
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together as long as you both have an interest 
in ham radio. You’ll find judv pretty handy 
with a screw driver and a pair of pliers Joe 
. . . look out she don't outstrip you in home- 
brewing.” 

Laughingly Joe replied, “Yeah; she sure 
takes hold ol a tool like a horn mechanic.” 

Connecting the parts looked to be not too 
difficult; Joe had done more than a little sol¬ 
dering in his school physics class and in ex¬ 
perimental electrical projects at home. Jud\ 
had somewhat less experience although FIN 
had shown her the basic principles of solder¬ 
ing and she had made a few connections for 
him from time to time; both she and Joe were 
therefore adequately equipped for this little 
project. 

FN handed them another rough sketch 
which showed the wiring in pictorial form. 
He then explained, "When you’ve had a hit 
of experience in building electronic gear you 
won’t need these wiring ‘pictures’ to work 
from. You 11 use a ‘schematic diagram’ which 
uses symbols to represent the various parts and 
simple Single lines to show the connections. 
When you’re through with this job I’ll draw 
>011 a schematic circuit on the hack of this 
sketch ami you can compare them; all good 
ham constructors use schematics just like the 
professionals do. I’m going to give you just one 
tip before you start wiring. W ere using one 
nl the little transistors for the oscillating ele¬ 
ment here . . . you know about transistors 
from your pocket radios. We could use a vac¬ 
uum tube but it would take a more intricate 
power supply, would cost more, complicate 
the building and gain . . . nothing? We could 
even use a common, ordinary buzzer like you 

<r 

probably have at your hack door. Either of 
these would make up into a useable code prae- 
(ice set. We’ve ignored the tube for reasons 
I've explained . . . buzzers generally have an 
unpleasant raspy sound and often change 
pitch while you’re sending; this throws you 
and upsets your practice. The transistor oscil¬ 
lator is stable, reliable, produces a nice tone 
and is easy to build but it is susceptible to 


excess heat. When von solder it’s three wires 
to the tie-point strip, be sure and hold each 
wire t lose to where you are going to solder, 
with the long nose pliers and tin the soldering 
as rapidly as possible but be sure it’s a solid 
connection . . . I'll check it when you’re 
through. Beside s holding the wire in place for 
you, the pliers wall serve as what we call a 
‘heat sink’ which will draw the heat to the 
pliers rather than having it run up the w ire to 
the transistor body. That’s it kids. I’ll go finish 
mowing the lawn.” 

The young people turned back to the bench 
and while Joe picked up and examined the 
transistor, Judy suggested, “Joe, why don’t we 
do the transistor first; we’ll get it out ol the 
way then . . . the rest looks pretty easy.” 

“OK” Joe replied as he plugged in the sol¬ 
dering iron; “you wanna put on the first wire 
and I’ll do the next?” 

“Oh, no Joe . . . you put on the first two 
while I watch von . . . that way 1 11 catch on 
and then I’ll do the last one,” 

Wit 1 1 that, Joe picked up the long nose 
pliers and carefully made a little hook in one 
of the tiny wires protruding from the transistor 
body. He hooked this into terminal lug #1 
on the tie-point strip and squeezed the hook 
closed with the pliers. The quick heating iron 
was ready now so, with, a short length ol 
solder wire and bolding the connecting wire 
close to the terminal with the pliers, Joe com¬ 
pleted the termination. Previous experience in 
soldering had taught him to always apply the 
heated tip of the iron directly to the terminal; 
never to the solder. When the terminal itself 
had absorbed sufficient heat to melt the solder, 
he carefully placed the end of the solder wire 
against the terminal at the point where the 
little wire hooked into it, keeping his iron in 
place against the hack of the terminal until a 
small amount of solder had liquefied and run 
down over the face of the terminal, burying 
the wire hook in the molten solder. He then 
carefully removed the iron so that the cooling 
solder was not disturbed. He then repeated 
the operation using the second wire from the 



Side view of the code practice oscillator built by Judy and Joe. 
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the only "no compromise" 
six meter SSB transceiver 



• The only truly high-performance SSB transceiver on 
six meters m Uncompromised engineering — the SB-110 
features the same quality crystal filter found on Heathkit 
80-10 meter SB-Series rigs # The same Heath LMO (Linear 
Master Oscillator) found on 80-10 meter SB-Series rigs 

• Built-in VOX • Built-in Crystal calibrator • Upper & 
Lower sideband selection • Full CW provisions, including 
built-in sidetone 


You Can Work "‘Six'- With A Truly High-Performance 

Rig ... get iowfaand stability, 1 kHz dial calibration, 
linear tuning, and a backlash-free dial mechanism, plus 
all of the other standard "‘built-in" features found on the 
Heathkit 80 through 10 meter SB-Series equipment. The 
SB-110 runs 180 watts P,E,P. SSB input, 150 watts input 
CW . . . considered the ideal transceiver power level by 
most ham radio communications engineers* It is one unit 
of the famous Heath SB-Series, meaning availability of 
matching low-band transmitters, receivers, and trans¬ 
ceivers, plus accessories such as the SB-600 Communica¬ 
tions Speaker, SB-630 station console, and SB-610 Signal 
Monitor, And the SB-110 goes fixed or mobile with the 
appropriate power supply . . , the same versatility you 
experience with the famous Heath SB-101. Cal! it the 
one “no compromise" six meter SSB transceiver, 

KH SB-110, 23 lbs,., ..... .... $290.00 

Kit HP-13, Mobile Power Supply, 7 lbs . .. $94.95 

Kit HP-23, Fixed Station Power Supply, 19 lbs...... .-. 5405 

Kit SBA-1IHM, Mobile Mounting Bracket, 6 lbs. ... ...-... 514*35 

Kit $B*5G3 r SB Series Speaker, 5 lbs.. ... ..517*95 

Kit HS-24, Mobile Speaker, 4 lbs*.. .. ...57*00 

HDP-21A, SSB "Ham'’ Microphone, 4 lbs* ..... 529,40 


PARTIAL SB-110 SPECIFICATIONS- RECEIVER SECTION: Sensitivity: 

0,1 uv for lO db sicjnql-plus-naise Iq noise ratio. Selectivity: 2.1 kHz % 
6 db down, 5 kHz mo*, (a 60 db down. Image rejection: 50 db or better, 
JF rejection: 50 db or better. Audio output power: 1 watt. AGC 
characteristics; Audio output level varies Jess than 12 db for 50 db 
change of inpul signal level (0.5 uv to 150 uv)* TRANSMITTER SECTION: 
DC power input: SSB, 180 waits PEP; CW, 150 watts. RF power output: 
SSB, 100 watts PEP, CW, 90 watts (50 ohm nan-reactive load}. Output 
impedance: 50 ohm nominal with not more than 2d SWR* Carrier 
suppression: 55 db down from rated output* Unwonted sideband 
suppression; 55 db down from rated output @ 1000 Hz & higher. Dis¬ 
tortion products: 30 db down from rated PEP output. Hum & noise: 
40 db Or better below rated carrier. Keying characteristics: VOX 
operated from keyed tone using grid-block keying. GENERAL: Frequency 
coverage: 49,5 to 54 0 MHz in 500 kHz segments (50,0 to 52.0 MHz with 
crystals supplied). Frequency selection: Built-in LMO or crystal control. 
Frequency stability: Less than 100 Hz drift per hour after 20 minutes 
warmup under normal ambient conditions. Less than 100 Hz drift for 
=■=10* t supply vohoge variations. Dial Accuracy: Electrical, within 400 Hz 
on all bond segments, after calibration at nearest 100 kHz point. Visual, 
within 200 Hz, Dial backlash: No more than 50 H 2 . Calibration: Every 
1QG kHz. Power requirements: High voltage, +700 v, DC 250 mo 
with 1 rj- riqx. ripple. Low voltage, 4-250 v. DC 100 ma with .OS^c mas. 
ripple. Bias voltage, —115 v* DC 10 ma with 3% max. rippJe, Filament 
voltage, 12.6 v. AC DC 4.355 amps. Dimensions: 14J4* W k 6^' H x 
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transistor and after cradling the iron in its 
rest, handed the pliers to Judy. As she had 
absorbedly followed the process both times 
that Joe had accomplished it, she then pro¬ 
ceeded to repeat his performance in com¬ 
mendable style; both were satisfied that they 
had the transistor licked. As Joe unplugged 
the iron to keep from cooking the tip, the door 
opened and FN appeared with a couple of 
bottles of Coke and a bowl of potato chips. 
‘‘Time out for a Coke break, kids; you ready 
for it?’' Both replied in chorus, “You said it!’* 

FN then produced a thermos of hot coffee 
from the confines of his shack, poured himself 
a cup and while giving it a minute to cool a 
bit, examined the transistor wiring. “Good,” 
was his pronouncement, “you’ve got nice shiny 
joints proving that they are soldered with 
metal, not esin’ joints held together with the 
flux from the solder wire, A resin joint won’t 
conduct electricity and your project won’t 
work. A cold solder joint, produced when you 
don't heat the connection sufficiently to make 
the solder flow freely, is bound to be a trouble¬ 
maker too. You can recognize a cold joint as 
the solder won’t be smooth and shiny but will 
appear dull and grainy. You do have a bit of 
resin residue on the surface of the solder 
though. While it does no harm, it makes the 
joint appear unfinished. You can easily remove 
this by scraping lightly with the point of a 
knife blade, followed by wiping it with a cloth 
dipped in alcohol or shellac thinner. There's 
some thinner in that upper cabinet . . . rags in 
the metal waste can under the bench . . . want 
to clean it up Judy?” 

FN rinsed his cup at the laundry tub faucet, 
the empty Coke bottles were dropped back 
in the carrier and Judy proceeded to clean 
the resin residue from the tie-strip terminals, 
finding it surprisngly easy and quick and re¬ 
sulting in a more workmanlike appearance to 
the soldered terminals. By then, FN had gone 
out to clip the hedge after leaving them sev¬ 
eral scrap lengths of hook-up wire with which 
to complete the wiring. Removing the insula¬ 
tion bom the wire ends, commonly referred 
to as skinning and preparing the wire for con¬ 
nection by tinning or coating with a thin film 
of solder, was duck soup for Joe after having 
accomplished such operations both at school 
and at home. He soon had Judy cutting the 
wire lengths he needed, skinning the ends and 
passing them to him to tin and solder in place. 
Working together like this the job went fast 
and in half an hour Joe unplugged the iron 
and said, “Well, Judy, I think we’ve got it 
made ... it should work now; wanta call your 
Cramps?” 

FN gave the completed project a careful 


inspection; almost at once he said, “A nice 
looking job kids but it’ll never work!” 

With some trepidation Joe asked. “What’s 
wrong FN?” while Judy shot her Cramps a 
questioning look. 

“Look here Joe, you’ve left out one all-im¬ 
portant wire , . . from the key to the battery!” 

A quick look and with a somewhat crest¬ 
fallen look, Joe acknowledged the point . . . 
“Don’t know how I missed it FN, but I sure 
enough did; cut me a 4” hunk of wire, will 
you Judy?” and he plugged the iron back in. 

Entering his shack, FN tossed back over 
his shoulder, “It’s the little things Joe that 
cause big troubles; can’t be too careful in 
checking even the most minor projects.” 

As Joe completed correcting the omission, 
FN came from the shack carrying a pair ol 
headphone receivers. Another quick check-over 
convinced him that the wiring was now com¬ 
plete and connections solidly made. He in¬ 
serted the tips of the headphone cord into the 
Fahnestock clips and manipulated the hand 
key several times. His expression told the story 
although both kids could faintly hear the 
pleasing musical tone the oscillator made, even 
though the phones were tightly fitted over 
FN’s ears. A relieved sigh from Judy and a 
broad grin from Joe met FN’s pronouncement; 
“Well done, me hearties . . . you’ve got your¬ 
selves a workable code practice oscillator; now 
ail you have to do is to learn to use it and use 
it p-l-e-n-t-yl Let’s talk about that next.” 

Swinging a somewhat battered old cot out 
from a gloomy corner FN said, “My thinkiu’ 
couch . . . you can sit here . . . I’ll get my 
chair from the shack.” With all comfortably 
seated, FN stoked his pipe, lit it and, when 
drawing to his satisfaction, offered some sage 
advice; “Joe, Judy lives down the road a piece 
toward town . . . about three miles closer than 
I do; that puts you two about 4 miles apart. 
Now if you’re going to get in a reasonable 
amount of code practice together, you’re going 
to have to arrange pretty frequent sessions be¬ 
tween you. No need to come way out here 
two or three times a week; glad to have you 
visit anytime but for code practice you’ll do 
better in a more familiar environment. Joe, 
you’ve got a motor bike ... 4 miles is just a 
hop, skip and jump for you. W hy don't you 
stop at Judy’s place today on your way home, 
meet her Ma and Pa and work out something 
among you that will get you kids together for 
an hour or so two or three times a week? The 
fall terra of school won’t start for about five 
more weeks so you should be able to get in 
some pretty good licks meanwhile.” 

“Now here's another little pitch,” FN con¬ 
tinued, “you’ve got one CPO between you and 
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!ADD PUNCH AND CLARITY TO YOUR SIGNAL! 


INSTANTANEOUS LIMITING ACTION 
NO APPRECIABLE DISTORTION 
COMPLETELY COMPATIBLE WITH SSB 
TALK POWER GAIN AT LEAST lOdb 
OPTIMUM FREQUENCY RESPONSE 
INSTALLS IN MICROPHONE LEAD 
ALL SOLID STATE PRINTED CIRCUITRY 

NEW 



COMDEL SPEECH PROCESSOR MODEL CSP 11 


A prototype of the CSP 11 has proved itself an effective communication aid on the amateur 
bands over several years. Its prominent feature is the instantaneous limiting action without 
the harmonic distortion which often makes the use of conventional speech clippers mar¬ 
ginal, particularly with SSB transmitters. Designed for relatively insensitive high Z micro¬ 
phones—a gain control is provided—the unit will enhance the intelligibility of voice signals 
considerably under difficult conditions. “MIL” design and construction is employed 
throughout for high reliability and long life. Power is obtained from internal batteries (6 
“D * cells—life exceeds 300 hours) or external source. Free brochure will be sent on 
request. 

PRICE: $111.00 POST PAID IN U.S.A. (Mass, residents add 3% tax) 

COMDEL INC.—218 BAY ROAD-HAMILTON. MASS.-01982 


no headphones . . .” 

Joe broke in here with, “I’ve got a pair of 
phones, FN, I’ve done a bit of short wave 
listening from time to time though I never got 
reallv excited about it like I am with ham 

m 

radio. My phones are marked “2000 ohms” . . . 
will they do?" 

Splendid replied FN, “I have this extra 
pair of phones which I’ll loan to Judy. Now 
maybe you wonder why two pair of phones 
with only one oscillator and one key. I ll tell 
you; I’ve got a little CPO and several keys 
left over from my adult education classes at 
the High School a few years ago; Ill also loan 
Judy the CPO and a key. That way you’ll each 
have practice equipment at home so you can 
practice sending to yourselves at odd moments 
between your get-togethers; you’ll gain confi¬ 
dence in handling the key and familiarize 
yourselves with character formation that way. 
When you get together, have both pair of 
phones with you; that's why the double Fahne¬ 
stock clips on the CPO you just built; you can 
clip two pair of phones into them then. The 
CPO I’ll loan Judy is fixed the same way so 
equipment-wise, you’re all set now. From 
here on out it’s your baby for the next few 
weeks. Come out here on Saturday mornings 
when you can and bring one CPO and I’ll 
check your progress; no need to bring the 


phones . . . we’ll use mine from the shack for 
the test sessions. Joe, you take this little CPO 
you just built with you and git fer home now; 
take this little book too; it will give you a bit 
of dope on proper grip of the key, character 
formation and the like; swap the book back 
and forth between you. I’ve got to run down 
to your place this afternoon, Judy, to see your 
Fa and I’ll bring my CPO, a pair of phones 
and a key for you, S-o-o-o, that’s for now 
kids and let’s see what you can do with the 
code in the next few weeks.” 

Chorusing their profuse thanks, Judy 
mounted her bike and took off, Joe leisurely 
trailing behind on his Honda. 

Next month: FN checks Judy and Joe on their 
progress and starts them on their technical 
studies. . . . W70E 


Paris J.jvl 


o 

FC-X, 2 

lkrnble Fahnestock clips (or 4 singles) 

1 

T 

Universal output transformer (Knight 
54A2G323) 

2 

B-l, B 2 

1.5 volt penlite cells 

1 

Tr 

2N107, HEP250, GE2, SK3G03 or almost 
any other low power PNP transistor 

1 

C 

,25 fi F paper capacitor 

1 

K 

Conventional hand telegraph key 

1 

TS 

4 -terminal tie-point strip 

2 

CL*1* 2 

#8 cable wiring clamps 

1 

BB 

plywood base-hoard* 3% x S" 
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Insula Nuevo 0 was the beginning of a long 
string of triumphs for Jules Silvergold III, 
W2BUKS. There were St. Ginsburgs Rock, 
Low Tide Shoal, Ebony Sandbar, and several 
more that lie alone could claim. Jules even 
received the Elbv Jaye Award at a special 
Texas ceremony for removing so many hazards 
to navigation as his new countries vanished 
by the push of a button on his departure. 
Jules was the unquestioned DX champion, but 
he found this a strangely lonely experience, 
for once the other HRAs°* realized there 
could be no top lor them, they rediscovered 
the fun of the game. Jules traveled alone in a 
polite but aloof fraternity. 

But Jules had other troubles too. Grand¬ 
father’s estate proved not inexhaustible; moth¬ 
balled Liberty ships got scarce, and the cost 
of rock, barges, ant! even TNT had soared 
over the years. The IRS had denied him a 
deduction for the helicopter, too. 1 1 lies' father 
had long since put his well-heeled foot down 
and for the first time in his life, Jules was face 
to face with economic reality, A crisis was 
approaching. 

On his flight back from Amuck Islet Jules 
stoppt'd in at the Fresno DX conference to 
hear about the latest exploits of each of the 
27 professional travelers and their founda¬ 
tions. Jules had been at Fresno once before, 
back in 1966 when Foundation Fever first 
started on its epidemic way. He had regarded 
it then as a sort of prostitution of the amateur 
service, but after reviewing the annua! balance 
sheets for many years, Jules now thought dif¬ 
ferently, In his present predicament there just 
might be something to this, after all. 

a See QST, February, 1965, p, 96 

Honor Roll Addicts 


Bill is a consulting engineer with a BSEE 
front (he University of California , graduate 
u ork in EE and undergraduate work in law. 
lie's I wen a ham since 193$, and enjoys DXing. 


Bill Johnson W6MUR 
9372 Hillview Road 
Anaheim, California 92804 
Illustrations by Wayne 
Pierce K3SUK 


The QRZ Machine 
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So Jules listened carefully while the 27 
speakers paraded to the Fresno rostrum, 
showed their slides of the native girls and the 
erections of stubs and towers, and played re¬ 
cordings of the pile-ups. One of the highlights 
of the meeting was the recording of the time 
five DXpeditions were all on at the same time 
and the piles drifted together on 14025. The 
speakers had to borrow each other’s recordings 
to find out who worked whom. 

Clearly, thought Jules, some improvements 
were called for. With 97,600 active DX men 
hv actual Honor Roll count, there were well 
over 1000 for every kHz that remained of the 
20-meter hand after the Canberra Conference 
in 1968. (The broadcasters had seen the bal¬ 
ance sheets too, and had won some major 
concessions.) And the Fresno speakers had a 
lot to complain about. Tactics were indeed get¬ 
ting a bit rough, and more efficiency was 
clearly called for. One speaker even discarded 
his carefully prepared talk to editorialize and 
harangue the convention on this very subject. 

And then Jules spotted an old Harvard 
friend, one of the electronics types who had 
designed the big 14050 computer used for the 
first Venus trip. Ferrite Maui bit was his name, 
a scholarly looking bright-eyed chap who, 
though now graying slightly at the temples 
and balding on top, was still as bright as ever 
and was well planted now in W6. Jules invited 
him up to bis 18th floor suite after the dinner 
meeting for a few drinks and a little private 
talk. 

Jules checked the suite for bugs and swore 
Ferrite to secrecy on what he was about to 

r' 

say. He told Ferrite about his dollar problems 
and how even the helicopter was now mort¬ 
gaged to the hilt. Jules then outlined his plan. 

"'[’he real problem is that vpu simply can’t 
work 97,600 guys in less than 40 days, no 
matter how bird you try,” said fules. "What 
every one of these 27 chaps lias said is that 
they need more efficiency. Now I’ve been 
thinking. How much memory can you put in 
the size of a portable typewriter now?” 

“Oh, about 4 megabits, 1 guess,” Ferrite re¬ 
plied. “We worked up one computer for the 
Pluto shot that had about that in it. Of course, 
we have to go fully integrated to be able to 
do any processing in that space. Why?” 

“Well, what 1 have in mind is a sort of data 
processor. I can stiJ! afford to fill in one or two 
more shoals but then I’m through. I thought 
this time I’d like to work the rest of the boys 
instead of just W2BUKS. It would improve 
my popularity, 1 think, and after looking at 
these Foundation balance sheets I think it 
could solve my other problems too. What’s 
the going rate on QSO’s, anyhow?” 


“Oh, some of them have gone for as little as 
$10, what with inflation and all. It depends or. 
whether it’s a new one,” said Ferrite. 

“Well that’s a good round figure, and we 
can convert it to Sterling or Rubles or what¬ 
ever for the boys abroad. Now what I want 
is for you to put together a little data proces¬ 
sor for me with a keyboard on it, so I can 
type in the call and all the pertinent data on 
each contributor before I leave. And I want 
some recognition circuits in there to unscram¬ 
ble the CW out of the pile and check the call 
against the master file. If lie’s paid, it sends a 
standard report—let’s say 579 for the minimum 
or if he goes to $25 he gets 599—and then 
automatically logs the contact on tape. While 
this is going on, I want it to send QRZ and 
key the other rig. Then for QSL’s all l have to 
do is play the tape back home and they’re 
printed, stamped and addressed. Think you 
can do it?” 

“Jules, I think you’ve got something there!” 
Ferrite’s mental abacus was flicking through 
$ 15 average, times 97,600, times 2 for the 
second contact, less trip expense, payoff to 
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customs and licensing officials, etc. I don’t 
see any real technical problem here at all, and 
1*11 tell you what I’ll do. I’ll design it and 
build it for you for 50% of the trip net. Hows 
that?” he said. 

Jules was shocked. "50?!! Are you out of 
your mind? 25%!” 

‘Well I don’t ordinarily work on a contin¬ 
gent fee at all, but 1 11 go 35%, and that’s it. 

“You have a deal.” said Jules. “You get it 
to me in Long Island by fune 1 and I’ll do the 
rest.” 

“Just he sure you work rnc too,” said Ferrite. 

So the QRZ machine was built, and worked 
beyond Jules’ wildest expectations. Ferrite had 
thought up a few more convenient features, 
like being able to take several calls at once. 


He figured to make at least 1000 QSOs per 
hour. 

Meanwhile. Jules dusted oil his Harvard 
class notes and went to work. Full page ads, 
brochures and application blanks, mass mail¬ 
ings to the HR As, and all tire rest—it was a 
publicity campaign never seen before. The 
applications and $ 1.0 bills came pouring in, 
for contacts to be made with Volcano Spit. 
Jules called his foundation the SubOceanic 
Geological and Geographic Institute (SOGGI) 
and won the coveted IRS tax exemption on 
the basis of his stated purpose of research on 
how to stimulate suboceanic eruptions to cre¬ 
ate temporary islands. 

I he expedition itsel! was routine, at least 
lor Jules. H is solid-state equipment easily 
fitted into the helicopter, and of course his 
contractors and shipping people were old 
hands now in manufacturing islands. Jules kept 
everybody posted through regular QST broad¬ 
casts taped from his home station in Long Is¬ 
land. His time of arrival was pin-pointed to 
the second, and everyone synchronized their 
watches and got off work in plenty of time. 
The word was out on procedure—the \V6's 
would come first (Ferrite had insisted on this), 
then the \V2’s, and then, in deference to 
Texas, would come the \V5’s. Propagation was 
all worked out so there would be no problem 
with the signals. 

The QRZ machine performed admirably. 
Once or twice Jules had to type in the call 
when the check stop light came on, but ex¬ 
cept for that the predicted 1000 QSOs per 
hour were easily achieved. While Jules re¬ 
laxed, the QRZ machine did the work, two 
bands at once with two rigs per band. When 
some of the free loaders showed up, the ma¬ 
chine would reject their calls as unacceptable 
and come back QRZ. Those it recognized were 
automatically logged, and the standard reply 
made. All in all, the Volcano Spit operation 
was by far the most efficient and successful of 
any DXpedition ever. Four days after arriving, 
91,382 HRAs had their new country, and 
Jules’ Honor Roll lead was reduced by one. 
Jules packed up and returned to Long Island. 

But once again ancient and outmoded lavs 
took over. Profit-motivated competition, pretty 
well discredited over the years, emerged. The 
27 regular foundations convened an emer¬ 
gency meeting of the DXpedition Foundation 
Association and took corrective action. 

So Jules never had to make that second 
trip and decrease 1 1 is Honor Roll lead one 
more. Ferrite Manibit retired in Palm Springs 
luxury. QRZ Machines, Inc., was doing an 
island-office business. 

, . . W6MUR 
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B.J.V.D. Oever PAGBVO 
Albrecht Thaertaan 73 
Utrecht, the Netherlands 


A Simple Converter for 70 cm TV 

This three-transistor converter furnishes a quick 
way to receive ham television signals on 440 MHz. 


Here is a simple converter for the 430-450 
MHz h am i V band. The two rf stages are 
conventional quarter-wave trough-line circuits. 
1'hev possess very high Q so the amplifiers a r e 
rather narrow—at least for TV. The mixer- 
csdDator also uses trough-line circuits. 

The A i'M39 transistor (T. S. equivalent is 
Amperex 2X3399) has a collector capacitance 
of only 1 pF and a comparatively high collec¬ 
tor resistance so it loads the high (,) circuits 
very little. The converter has fairly high resist¬ 
ance to overloading and spurious signals in 
spite of the high sensitivity of the converter. 
Each rf stage has a gain oi about 10 to 12 dll. 

The tap point on the input trough line is 
set for a 52-ohm antenna. 11 vou want to use a 

p 

75-ohm antenna, the tap should be moved a 
few millimeters up from the grounded side. 

Emitter current of the Ah 139 should he set 
at about 1.5 mA for lowest noise. 

It is advisable to use button mica or other 
UHF capacitors for coupling and decoupling. 
Disc ceramics can he used il they are modified 
slightly. Heat one side ol the capacitor to 
crack off the ceramic and unsolder one lead. 
Then place the bare, tinned side of the capaci¬ 
tor against a tinned part of the chassis w hile 
heating the chassis from the other side. This 
makes a very good l HF capacitor, though 
you may break a few capacitors doing it. 

The third transistor in the converter is a 
self-oscillating mixer. It is stable enough for 
wideband TV 7 . 


A voltage variation of 2 volts causes a fre¬ 
quency drift of only 100-125 kHz (a TV sig¬ 
nal is about 4.5 MHz wide). Even a rise in 
ambient temperature from room temperature 
tu 150® F makes the oscillator drift no more 
than 80 kHz. 

The 0.8 pF capacitor between the emitter 
and collector maintains oscillation. 1 lie induc¬ 
tor L5 compensates tin* capacitive part of the 
input impedance, and moreover, functions as 
a low impedance path for the if signal and the 
emitter current. The collector current of the 
oscillator-mixer is 4.5 mA. 

I’he if signal obtained after the mixing 
process is filtered out by L6 and the 6 pF 
capacitor and fed by a link to the input of a 
TV receiver tuned to channel 2 (54-60 MHz 
in tin* U.S.). L6 is damped with a 2.7 k£l re¬ 
sistor to get sufficient bandwidth. 

L6 and L7 are housed in metal shields on 
top oi (lie chassis. The coaxial connectors 
were spaced off the chassis a little to prevent 
their interfering with the quarter wave lines. 

You can silver-plate the chassis and lines for 
the utmost in reception. 

Good luck with the construction and recep¬ 
tion. 

,..PA0BVO 

This article originally appeared in the Febru¬ 
ary 1966 issue of CQ-FA published in the 
Netherlands. It was translated by Jos. Stier- 
hout PA0VDZ. 
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emitter FROM collector 


Fig, l. Schematic of the simple 440 MHz converter for ham TV. L1*L4 are quarter-wave 
trough lines, 5 mm (*4") in diameter and 68 mm (2-11/16") long. L5 is 3 turns number 
18 7 mm (5/16") in diameter. L6 is 7 turns number 18 on a 5/16" form and L7 is 3 turns 
on it. 
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Put your signal where it counts. Use the ultimate 
in Horn beams - • - the Mosley TA-36 with Kit 
TA-40KR added to radiating element. Employs 
4 operating elements on 10 meters, 3 operating 
elements on 15 meters, 3 operating elements 
on 20 meters. SWR is 1.5/1 or better at resonant 
frequencies over all 4 bands. Constructed of 
heavy-wall aluminum for maximum strength. 
Rated for full power. 

Write for detailed specifications and performance 

data on the Mosley TA-3640. 



Fig. 2. Full size layout of the ham TV converter. This view is from the underside. The walls 
of the converter are 30 mm (1 % inches) high. 
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John Sury W5JSN 
30X3 Valerie Court 
Arlington, Texas 76010 


Silect Six Meter Converter 

This simple and inexpensive six meter converter uses 
low-cost Texas Instruments plastic-cased Silect 
transistors . The rf stage is an FET, too. 


Have you heard about the new Texas In¬ 
struments economy line transistors? TI calls 
them "Silect” transistors and they give excel¬ 
lent performance at low prices. 

I recently attended a transistor seminar spon¬ 
sored by TI in Dallas. Among the topics and 
devices discussed were a number of the Silect- 
line transistors, including the TIS34 N-channel 
VHF epitaxial planar si I con field effect tran¬ 
sistor, This transistor, which is a low-cost ver¬ 
sion of the excellent 2N3S23, has been written 
up before in two 73 articles: "RF Applications 
of N-Channel FETs” by WA5KLY in the May 
73 and “A Low-Cost FET Two Meter 
Converter” by K6HMO in the October 
73. I he TIS34 is ideal for VHF mixer and am¬ 
plifier service. It has a low noise figure and 
high, high frequency figure of merit. Cross 
modulation is minimized by its square law 
transfer characteristics. This transistor is used 
as the rf amplifier in converter. 

The 11409 transistor, which wasn’t discussed 
at the seminar, is an excellent NPN planar 
silicon transistor for general use. It costs 754, 
not a bad price for a 500 MHz, 200 m\V tran¬ 
sistor. Both transistors are encased in inexpen¬ 


sive plastic packages. Note that the leads of the 
TI409 are a bit different from most transistors. 

Total power consumption is 2.5 in A at 12 
volts. 

This converter is similar in many ways to 
previously-described converters except for the 
FET rf amplifier. 1 couldn’t find any FET rf 
circuits when I was starting to build this con¬ 
verter, so I decided to come as close as pos¬ 
sible to tube circuits. The gate (grid) resistor 
was varied from 470 kO to 3.9 Mil; 1 Mt) 
seemed best. The source (cathode) and drain 
(plate) resistors were likewise varied and the 
best values are shown. You’re welcome to trv 
your hand at improving it. 

The etched circuit board shown in Figs. 2 
and 3 may be used for constructing the con¬ 
verter. The coil forms l used were (Iambi on 
SPC-1, Ms” diameter and %" high. 

It only took two evenings to lay out the 
circuit and etch the board, and assemble the 
converter. When 1 tried it out, l was pleasantly 
surprised at its excellent performance. It out¬ 
performs my other transistor converter and 
can’t seem to be overloaded. 



13 TURNS 
HO- 24 


Tu 


13 TURNS 
NO. 24 


SO TURNS 
NQ-32 




^ Jo Ql ^pQ Ql 


15 TURNS NO. 24 
UP 3 TURNS 
56 k FROM GND 


3 TURNS 
NO- 24 HOOKUP 


43 MHl 

3rd OVERTONE 


18 TURNS 
NO. 24 


NOTE 

COIL FORMS ARE DIA. 

RESISTORS 1/4 OR 1/2 WATT 



56k 



2 TURNS 
^NO. 24 
* HOOKUP 


5 TURNS 
NO 24 HQOKUf 


'2 


Fig. 1. Schematic of the simple six meter converter with an FET rf amplifier. A suggested 
etched circuit board is shown in Fig. 2. 
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Fig. 2, Copper foil side of the etched circuit Fig. 3. Component side of the etched circuit 

board for the six meter converter. The board board. The coil forms are standard etched cir- 

is available for $1 from the Harris Co., 56 E. cuit types. 

Main Street, Torrington, Conn. 
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Autostart Teletype 

Encoder and Decoder 


Like to get in on the RTTY fun? Here are a pair of excellent transistor 
projects that will get you on quickly without fuss and trouble. Circuit 
board layouts are included and the boards are available if you prefer to 
buy them. Good for AFSK YHF or RFSK HF. 


The YHF amateur who is interested in 
establishing dependable communications be¬ 
tween his friends in his own area should be 
interested in a method of improving that de¬ 
pendability. It is called autostart Teletype and 
is used in amateur activities that center around 
one particular channel which is used by many 
people as a calling frequency. Although em¬ 
ployed to a limited extent on the low bands, 
autostart Teletype proves to lie most useful 
between club or net members using the VHF 
bands for local communications. 

Autostart means “automatic starting” and 
this is exactly what the name is meant to 
imply. As an example, suppose you have a 
receiver monitoring your favorite channel. 
While you are out one of your friends calls you 
on the radio to give you a message. When you 
don't answer he turns on his teletype tone. 
Your Teletype machine starts up, prints his 
message and shuts itself off again, all auto- 
matically. When you come home the message 
is there, waiting to be read. The possibilities 
of tliis system are virtually limitless. 

Teletype decoder 

The Teletype decoder (converter) to be pre¬ 
sented here was designed for VHF activity 
using AFSK* (audio-frequency shift keying). It 
was revised a few times to make it simpler, 
cheaper and more compatible with existing 


°It may also he used for HF frequency shift BTTY by 
leaving out or ignoring the connections to the autostart 
circuitry < Q7, Q8 t Q9 and the autostart relay)* 


equipment. J’he result is a solid-state unit 
which will run for years in continuous use 
without maintenance. It is simple to build and 
will cost very little in the way ol parts. The 
printed circuit board for the unit is larger than 
necessary so as to provide plenty of space for 
odd-sized parts. It may lie copied directly or 
you may wish to design your own. 

The decoder works in the following manner: 
The input audio is limited, amplified and then 
split to separate channel filters. Q2 is the 2125- 
hertz (mark) filter and Q3 is the 2975-hertz 
(space) filter. The audio is then rectified and 
filtered to de which is fed to a divider network 
consisting of two 56-kQ resistors. With respect 
to ground, the junction of these two resistors 
swings positive and negative on mark and 
space tones. 

Transistors Q4, 05 and 06 form the dc 
coupled amplifier which drives the printer mag¬ 
net and turns the current on and olf. The diode 
I >7 helps shut off 06 completely and also acts 
as a fuse to protect the transistor junction 
against execessive currents. 

Transistors Q7, Q8 and Q9 also act as DC 
switches. The zener diode D8 prevents trigger¬ 
ing on random noise and voice. The resistor- 
capacitor network between QS and Q9 forms 
the on/off time constants for the autostart sec¬ 
tion. There is a delay of about one second from 
the time the mark tone is applied to the input 
until the relay pulls in and about three seconds 
delay for the relay to drop out when the tone 
is released. Iliese time constants prevent the 
machine from coming on during noise and 
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voice reception and also prevent the machine 
from shutting oil during high space content 
transmissions. 

The relay employed at the output of the 
autostart section is a small, sensitive, 24-30 
volt sealed type which only requires a few 
milliamperes of current to pull in. If you can’t 
find this type, a higher current relay can be 
used provided that Q9 is chosen so as to handle 
the power. The contacts of any relay you use 
must he capable of handling 110 volts ac at 
about 2 amps. This means that it will be neces¬ 
sary to drive a large 24 volt relay from the 
small one if it is used. 

Many different types of transistors will work 
in this unit and 1 would urge you to try the 
ones you have before you go out and buy. Ex¬ 
cept for Q6 and Q9 the parameters are not 
critical. The type shown in the diagram are 
the type I used. General purpose, silicon audio 
types with medium betas will serve just fine. 
For Q6 a power transistor in a TO-3 case was 
used. It will require no heat sink. Select one 
with a low leakage current. For Q9 be sure it 
will handle the relay current you plan on 
using. I’he one specified in the schematic is 
good for about 50 milliamperes. 

Once the components are mounted the de¬ 
coder can be tested in the following manner. 
Check all diodes to be sure they are in cor¬ 


rectly. Remove Q4 and the zener diode DS 
from tlie circuit and apply power. Place an 
audio tone of either mark or space on the input 
and check for audio with a scope or high im¬ 
pedance crystal earphone at test point 1. At 
point 2 the level should be higher. At point 3 
the mark tone should be stronger than the 
space tone and at point 4 the space tone should 
be stronger than the mark tone. 

Connect a YTVM to test point 5 and switch 
back and forth between mark and space tone. 
On mark the voltage should go about 5 volts 
negative and on space it should go about 5 
volts positive (Q4 and D8 must be discon¬ 
nected for these readings). The swing can be 
greater, but less than plus or minus 5 volts 
indicates possible malfunction. If the mark and 
space voltage at point 5 differ by more than 
.3 volts it would be advantageous to adjust R1 
and R2 so I he gain thru both channels is equal. 
This point is a discriminator type output 
which, like an FM receiver, will tend to cancel 
noise and random audio interference. 

If all checks out, insert Q4 in the circuit and 
adjust R12 until the magnet current is 60 rnil- 
liamperes* with the mark tone on. The value 

°This will allow either series or parallel configuration rm 
the magnets \n simply adding a resistor in series with the 
magnet for 20 milliarapere operation. 


5k 





Q6 * 
2M1360 
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SfimH 


■ MAGNET 
!OUTPUT 


01 

zm 3? 


AUDIO 

IN 


MAGNET 


®TO0=TEST POINTS 

DIODES Dl TO 07 ARE SILICON 

DIODE Da IS 3V ZENER 

06 CAN ALSO BE SEMfTRQNiCS IGH5 


autostart 
RELAY COIL 
(SEE TEXT \ 


8® mH 
TOROID 


Fig. 1. Schematic of W6AVZ's decoder (converter) for VHF AFSK autostart RTTY. It can also 
be used for HF RTTY, but the autostart circuitry might prove unreliable for this use, so it's 
best to ignore it. 
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Fig. 2. Full-size copper layout for the etched circuit AFSK autostart decoder (converter). 
This is the copper side with the components on the other side shown through the board. 


show n is a nominal value. Switch to space tone 
and the magnet should no longer hold in, even 
when manually depressed. 

Finally insert the zener diode D8 in the cir¬ 
cuit and apply the mark tone to the input. 
After approximately one second delay the auto¬ 
start relay should pull in, Release the mark 


tone and measure the time it takes for the relay 
to drop out. This should be about three sec¬ 
onds. These times can be longer but will cause 

trouble if they are shorter. 

* 

This completes the checkout of the Teletype 
decoder and it should be ready to place in 
service. The range of the machine will be 
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slightly narrower than on local loop but it the 
decoder is adjusted properly the loss should 
not exceed 10 points. 

Teletype encoder 

The Teletype encoder us really an audio os¬ 
cillator with a transistor switch and is used for 
the transmission of Teletype signals by modu¬ 
lating the carrier. Two tones are used, the 
mark tone (2125 hertz) and the space tone 
(2975 hertz). 

The encoder can be built on the printed cir¬ 
cuit card or any other way you may choose. 
Only frequency determining components are 
critical in this circuit and many types of tran¬ 
sistors will work equally well here. The audio 
output is enough to drive any transmitter in¬ 
cluding carbon mike types. An external po¬ 
tentiometer should be used to control the level 
of the generator. 

The only' difficulty you may encounter is 
getting Q4 to switch from space to mark. First 
try a few different types of transistors and if 
that fails juggle the values of RIO and R12 
around. The beta ol the transistor is most likely 
the gremlin in the problem. If it is too low 


i.Sb 



Fig. 3. Schematic of the AFSK RTTY encoder 
(generator). This circuit generates 2125 and 
2975-Hz tones used to modulate AM trans¬ 
mitters for VHF RTTY. 

the mark tone will not come on and if it is 
too high the space tone may not come on. 

T here are many tilings y ou can do with y our 
new system and yon will spend many happy 
months discovering new uses. Nets, field days 
or just plain fun will convince you that VHF 
Teletype is most useful and here to stav. 

. . , W6AYZ 
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Fig. 4. Full-size Copper 
layout for the AFSK 
RTTY encoder (genera¬ 
tor). The components 
are shown in a phantom 
view from the copper 
side. 
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Darrell Thorpe 
3110 N. 83 Street 
Scottsdale, Arizona 


Transistor Tester for VOM’s 

Check current gain , shorts and opens with this simple adapter. 


Like most of you, I have always desired 
and half-way needed a reasonably good tran¬ 
sistor checker. The problem lias been that the 
ones available in the $ 7.00 to $ 10.00 price 
bracket are practically useless,, and the actual 
need never seemed to warrant the investment 
for a decent checker. Hie checker described 
here provides a reasonably good solution to 
this dilemma. 

If you have any kind of a junk box, this 
transistor checker adapter for your VOM or 
VT\ M will cost considerably less than the 

•r 

ready-made cheapies, and t will give more 
test data. Getting down to details, you can 
Check current gain, determine which junction 
is open or shorted, and check for leakage. 

The circuit 

he adapter tester utilizes a standard com¬ 
mon-emitter circuit as shown in Fig. 1. 
Hence, devices are being checked under typi¬ 
cal working conditions. Here is how it works. 
With R4 set at zero resistance, the base volt¬ 
age will be equal to the voltage V u which is 
6 volts (less a tiny drop across R3). Then, de¬ 
pending upon if the transistor is germanium 
or silicon, there will be from 0.3 to 0.7-volt 
drop across the base-emitter junction. Thus, 
with a good transistor in the circuit the re¬ 
mainder of the voltage will be dropped across 
R5 giving a meter reading of about 5.5 volts. 

Checking transistor defects 

With S2 in the test position and B4 set at 



Fig. 1. Transistor tester adapter for use with 
a VOM. 


zero, faults are checked as follows: 

1. A collector-emitter short will give a 
meter reading equal to the full battery 
voltage (9 volts). 

2 . A collector-base short will also y ield 
a full supply voltage reading. 

3. A base-emitter short will produce a 
2-volt reading on the meter. There is 
no transistor action, hence, II 3 and R5 
function as a voltage divider. 

4 . An open collector will also give a 2- 
volt reading. 

5. An open base or open emitter— no 
reading. 

All of these meter readings are fairly widely 
spaced for easy recognition nl a particular 
transistor defect. 

Accurate beta measurements 

By now, you are probably wondering why 
R4, and 150 kO linear potentiometer, is in 
the tester. Well, this is used to make rather 
accurate beta measurements. 

By performing a circuit analysis, it can be 
shown that the voltage \ ' E across R5 is a 
function ol \ R-3, R4, R5 and the gain of 

the transistor. We won t bore you with the 
math details, just take our word for it. Ac- 

R4 

tti.dlv, tlic equation bolts down (o z = 

2 Ro 

if v K — 2, and, since we have made R5 = 500 
ohms, transistor Current gain is equal to 111 
in kilohms. Get the idea, all that is necessary 
to get accurate gain measurements is to cali¬ 
brate R4 in steps oi say 5 kLi. I hen, to meas¬ 
ure current gain, simply adjust 134 so that the 
meter reads 2 volts, and read gain from the 
calibrated pot. For example, a 50 ki) reading 
on the pot (meter set at 2 volts) is equivalent 
to a current gain of 50, 

To check leakage, open S2. A low leakage 
device will give a very low or zero meter read¬ 
ing. Also, a pair of headphones connected in 
place oi the VOM will give a fairly good indi¬ 
cation of transistor noise. 

Depending upon the type of meter you own, 
(his adapter checker could be built in a small 
case outfitted with appropriate plugs spaced 
to match the jacks on the meter, 

. . . Thorpe 
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Basic pair for all Hams ... 
Novice or General 




Receiver 
Model 2-C 
$229.00 

Excellent 
performance 
at low cost 


CW 

Transmitter 
Model 2-NT 
$129.00 

B uilt-in 
essentials and 
accessories 



• Triple Conversion • Crystal-controlled First Converter • 
500 kc ranges for 80, 40, 20, 15 and 10 Meters • Also any 
500 kc range between 3.0 me and 30 me by inserting an 
accessory Crystal • Temperature-compensated VFO Tun¬ 
ing • Selectable Sidebands without retuning • Three 
Bandwidths— .4, 2.4, 4.8 kc at 6 db • Solid-state Audio, 
Product and AM Detectors, AVC Amp and Xtal Osc • AVC 
Switch (Fast, Slow and Off) • SSB, AM and CW with AVC 
and S-meter • Works Break-in CW with 2-NT Xmtr • 
19 Tubes and Semi-Conductors • Dimensions: 11%<> W x 
6%z"H x 9 % 2 "D. Wt.: 13& lbs. 

Accessories available: 100 kc Calibrator, Q Multiplier, 
Matching Speaker, Noise Blanker, Crystals for other 
ranges. 


• 100 Watts Input (can be reduced to 75 watts for novice) 

• Operates Break-in CW, Semi Break-in CW or Manual 
CW with Drake 2-C or other receivers • Automatic Trans¬ 
mit Switching * Side Tone Oscillator built in • Antenna 
Change-over Relay built in • Pi-Network output with fixed 
loading • Lo Pass Filter against TV! built in • Drop-out 
delay of change-over relay adjustable • CW Coverage on 
80, 40, 20, 15, 10 Meters • Simplified Tuning • Frequency 
Spotting without xmtr output • Grid Block Keying • Code 
Practice in stand-by position • 13 Tubes and Semi-Con¬ 
ductors • Dimensions: 9%"Wx6?3 2 "Hx9 9 /32"D. Wt: 12H lbs. 
Accessories available: Antenna Matching Network, VFO, 
and Crystals. 


All prices are Amateur Net. See your distributor or write for free brochure. 


R. L. DRAKE COMPANY - MIAMISBURG, OHIO 45342 
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Amateur low-power attenuator made from in¬ 
expensive slide switches, 5% resistors and 
fiber glass, copper-clad board. 


George Daughters W86AIG 
Will Alexander WA6RDZ 
1613 Notre Dame Drive 
Mountain View, Calif. 


Low Power Attenuators for the 

Amateur Bands 

Simplified construction, excellent performance and low cost make these 
attenuators attractive to the ham. They're good to over 450 MHz. 


In the evaluation of rf amplifiers, filters and 
many other devices, a variable attenuator is 
indispensable. This article describes attenuators 
built and tested by the authors. These attenu¬ 
ators are flat from dc to over 50 MHz and 
usable to over 450 MHz. They use low cost 
parts, are very simple to build, and are more 
accurate than ordinarily required in amateur 
applications. 

The basic attenuator section is the sym¬ 
metrical pi shown in Fig. 1. Resistance values 
are given by the relations: 

Ri = R„ (VK + L)/(VK - 1) 

(K — l)/(2vK) 

where R s is : he characteristic impedance of 
the pad (equal to the source and load im¬ 
pedance) and K is the attenuation factor, 
Pta/Rout- 

Resistor values for the most commonly used 
impedance (50 ohms) are shown in Table 1. 



Fig. 1. Basic pi-network attenuator section. 


Nominal 



Calculated 

Measured 

atteiv 



atten¬ 

atten¬ 

uation 

Ri 

pjj'o 

uation 

uation 

in dB 

in ohms 

in ohms 

in dB 

in dB 

1 

910 

6.2 

1,1 

1,1- 1,2 

2 

430 

12 

2,1 

2.1- 2.3 

3 

300 

18 

3.0 

3.2 

6 

150 

39 

6*2 

6.3- 6.6 

10 

91 

68 

10.2 

9,6-JO.I 

20 

62 

240 

19*6 

19.5-19*7 


Annefiuation measured at 50 MHz and lower. 


Table I. Resistor values for 50-Q attenuators. 


Notice that the use ol standard value 5 % hall 
watt composition resistors allows accuracy 
within 1 dB of the calculated value of attenua¬ 
tion and within 1 dB of the desired nominal 
value. 

The attenuators are built in small channel 
boxes made of copper-clad etched circuit board 
material. Aluminum channel boxes commer¬ 
cially available would probably work equally 
well. Small, inexpensive DPDT slide switches 
(H. H. Smith No. 518 or equivalent) are 
soldered directly to the copper board and the 
resistors are soldered to the switch terminals 
(which have been cut short) with the shortest 
leads possible. 

Two wiring variations have been tried, one 




Fig. 2 . Two types of attenuator construction. 
Type A has lower insertion loss than type B 
at high frequencies, so A is recommended. 
Resistors R1 and R2 are 5% composition, l / 2 
watt. The switches are H. H, Smith 518 or 
equivalent. The connectors can be of any type 
to suit 
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Details of attenuator construction. The top 
style, with complete shielding, is recom¬ 
mended. 


with the series resistors (Ro) mounted between 
the switch wiper contacts (type B), and one 
with all resistors connected to the attenu¬ 
ator in terminals ( type A). See Fig. 2 and the 
photo of the interior of the attenuator. It was 
found that the latter arrangement, type A, 
provided less insertion loss than the former 
at high frequencies, so this type of construc¬ 
tion is recommended Also note that dividing 
shields are desirable between input and out 
put elements of a single section. ’These shields 
prevent capacitive feedthrough at the high 
frequencies, and are desirable on the high 
attenuation sections (anything over 10 till) 
even at low frequencies. On the low attenua¬ 
tion sections, very little difference is evident 
below V) IF. See Fig. 3 for the attenuation 
of the attenuators up to over 450 MHz. Build¬ 
ing attenuators with greater than 20 dB at- 

















TYPE V 

ALL SECTIONS 
SHIELDED 







Zi I-1-1-1 

1MHz 10 MHz OOMHf I GHz 

F^EOuE^CV 



Fig. 3. Insertion loss versus frequency for the 
two types of attenuator construction: all sec¬ 
tions shielded (A) and only the 20 db section 
shielded (B). 

tenuation per section by this method is not 
recommended for high frequency use. 

. . . WB6AIG, WA6RDZ 



- with a MATERIAL DIFFERENCE! 

Use. is one of the most dependable 
testimonials of endorsement, and Telrex 
products are in use in 139 Lands 


“Beamed-Power”ANTENNAS,“BALUNS 
I.V. KITS and ROTATOR SYSTEMS! 


Most Technically-Perfected, Finest Communication 
Arrays in the World! Precision-Tuned-Matched 
and “Baiun" Fed for “Balanced-Pattern’’ to assure 
“TGP-MAN-QN-THE-FREQUENCr Results 


You, too—can enjoy World renown TELREX 
performance and value! Send for PL67 tech 
data and pricing Catalog, describing the 
World's most popular communication anten¬ 
nas, rotator-selsyn-indicator systems and ac¬ 
cessories! Expanded data sheets, including 
your favorite band, also available. 


Engineering 

rex. Laboratories 

ASBURY PARK. N£W JERSEY 07712, U.S.A. 
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Hank Olson W6GXN 
3780 Starr King Circle 
Palo Alto, California 


An FET S-Meter 


Here's another useful application of field effect transistors . 


For the ham “who lias everything” the addi¬ 
tion of an “S”-mclcr is no problem; the “S” 
meter comes with the "S” line. However, for 
those of us who build our own or modify sur¬ 
plus receivers, adding a signal strength meter 
is not always an easy task. 

Most communication receiver manufactur¬ 
ers design their S-meter into the receiver as 
an if amplifier plate-current meter. This allows 
the use of a 0-1, 0-2, or 0-5 mA meter move¬ 
ment, which is about the cheapest of the 
movements. In this type of "S ’-meter, the if 
plate current decreases as the (negative) 
ACC voltage increases. In other words, the 


meter reads backwards! For a manufacturer 
making a large production run, "backwards” 
meters are only slightly more expensive than 
standard meters; so this simple method has 
economic advantages. But for the home- 
brewer of receivers, a standard meter must be 
used upside-down, and a new scale put on it. 

Another approach to an "S” meter is to use 
the "VTVM,” circuit, or differential triode 
amplifier. Such a circuit can he made to drive 
die meter in either direction, depending on 
which meter terminal is connected to which 
triode. In Fig, 1. the meter is connected as it 
would lie for use with the negative ACC line 



FET S-meter circuit built 
on a piece of Vector 
board ttiat is fastened 
to the back of the meter 
used. The linear, i5 turn 
pots in the upper cor¬ 
ners can be Bourns E-Z 
Trim types costing only 
$1,85 apiece. 
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ot a receiver. A variation of tliis circuit re¬ 
places \2 with a resistive voltage divider, as 
in Fig. 2. In either the circuit of Fig. 1, or 
that of Fig. 2, an extra tube must be added to 
the receiver. 

One way to implement the YTVM circuit is 
to remove a dual diode-triode (second detec¬ 
tor, first audio amplifier, like a 6S(,>7, 6 AT 6 , 
or 6 A\ 6 } and replace it with a compaction 
and a couple of semiconductor diodes. The 
newer GE 6 C 10 and 6D10 are triple-triodes, 
that could serve as both audio amplifier and 
\ 1YM differential. Such a modification re¬ 
quires a socket change, of course. 

A simpler solution to the “S”-meter problem 
has the negative AGC voltage drive a “P- 
Channel” field effect transistor (FET). The 
‘ P- channel” FET compares to a vacuum tube 
except that it is a tube's complement. That is. 
drain (plate) voltage is negative with respect 
to the source (cathode), and a negative volt¬ 
age applied to the gate (grid) increases drain- 
to-source current flow. If we use this T-Chan- 
nel” FET as a meter driver, negative AGC 
voltage applied to the gate will increase the 
meter reading, as we desire. 

The FET “S’-meter is shown in Fig. 3. Tt 
can be operated from the AGC line of nearly 
any tube-type communications receiver. No¬ 
tice that the circuit is complete with a —11 
volt regulated supply that takes its power 
from the 6.3 volt heater circuit. Therefore, 
only three connections are necessary; heater, 
AGC line, and ground. The photo shows the 
circuit as it was constructed on vector board, 
to mount on the hack of a 3", 0-1 mA meter. 

In Fig. 4 are shown the characteristic curves 
for the 2N2606 through 2N2609 family of 
P-Channel FET’s. The family of curves shown 
really represent only the 2N2608, but by ap¬ 
plying the scale-factors in the accompanying 
table, the rest of the family can be calculated. 
The near-equiviileiit industrial versions of these 
FET’s have been added to the table, because 
these less expensive types are the ones hams 
will be most likelv to use. 


+ 150 



Fig. 1. Typical VTVM or differential triode am¬ 
plifier S-meter circuit. 


+ fS0 



Fig. 2. Variation of Fig. 1 with resistive volt¬ 
age divider replacing one triode. 


2NJG3B 



rti rti 


rtr rti m 


Fig. 3. FET S-meter circuit and regulated pow¬ 
er supply that operates from 6.3 volt ac fila¬ 
ment line. 


INDUSTRIAL 

TYPE 

JEDEC 

TYPE 

MULTIPLY Ed 

scale ay 

U-J46 

2N2606 

oil 

U-147 

2N2607 

0 33 

U-143 

2N2G09 

2 25 



2.0 


-0 * 


+ t 2V 


4V 


+ 1 GV ^-167 


-15 


-20 


-30 


-2d 


v qs —drain source voltage — v 


by, 


OSS 


V as *G2V 


JYHICAL OUTPUT CHARACTERISTICS 


TA- 25 a C 


Fig. 4. Characteristic curves for the 2N2606 
family of P-chanriel FET’s. The curves apply to 
the 2N2608 and correction factors as shown 
in the table at the top should be applied for 
the other transistors listed. 
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Peterborough, N.H. 03458 




Signal laBml 


Fig. 5a. S-meter reading vs. dc Input voltage. 

Fig. 5b. S-meter reading vs. signal strength. 


Since these iour types of Siliconix FET*s 
cliifer in both price and current ratings, we 
have a tradeoff situation. The UI48 will drive 
a 1 mA movement, and it costs $4.10. I lie 
IT 47 will drive a 500 a A movement and it 
costs $2.95. The U146 is more expensive than 
the U147, and has less transconductance, so 
represents a poor choice for this application. 
The U149 will drive a 3 mA meter, but the 
price is $6.50. The prices of the four FET‘s 
and the prices of the various meters must be 
considered in deckling which to use. It ap¬ 
pears that the ! J147 and a 500 pA meter 
would represent the best combination, if one 
is buying all new parts. 

The circuit of Fig. 3 was constructed and 
set up to give a Full scale reading of 1 mA 
when —7.5 V dc was applied to its input. The 
response is shown in Fig. 5A. With this sen¬ 
sitivity setting, the circuit was connected to an 
ancient Hallicrafters S-series communication 
receiver, and the sensitivity curve of fug. 5B 
taken. 

The curve of Fig. 5B, while nonlinear in 
terms of mA per dB, is still quite useful. If 
one really wants a scale that reads “S” units, 
a paper scale can be added to the meter 
movement. 

. . . W6GXN 
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Here's the sparkling new GSB 6 Six-Meter Communicator offering all three modes, SSB, CW and AM (20 Watts Peak), and 
a new budget price of $299! Mate this new transceiver with the Gonset 913A power amplifier and you'll be king (or 
queen) of your frequency until the QSO has been completed. There’s nothing finer on the air today —the quality is superb 
in each mode. Each unit is 100% operational-tested in the Gonset laboratories, by super critical engineers; your assurance 
of trouble-free operation from the moment you open the carton. OM s, XYL’s and YL’s will cheer the simplicity of its 
operation. Note the specs and then hurry to your Gonset dealer to see the new Gonset GSB 6! 


SPECIFICATIONS 


GSB G TRANSMITTER 

FREQUENCY RANGE — 49.975 to 54.025 me: EMISSION — AM, SSB, and CW: FREQUENCY CONTROL — Crystal HF Oscillator, Stabilized LF 
VFO: NOMINAL FREQUENCY STABILITY 50 cycles per 15 minute period (with transmit filaments on causing chassis heat rise). 

GSB 6 RECEIVER 

FREQUENCY RANGE —49.975 to 54.025 me: TYPES OF RECEPTION AM. SSB, and CW: NOMINAL FREQUENCY STABILITY 50 cycles 
per 15 minute period (with transmit filaments on causing chassis heat rise): SENSITIVITY-- 0.5 microvolt for 10 db S-i-N. 


913 A 

FREQUENCY RANGE — 50 to 54 me (6 meters): POWER INPUT TO AMPLIFIER — 500 watts tPEP, SSB;, 500 .-.alts C.V. 300 vatts AM (peaE 
500 watts FM, 4X150A, (The 4X2506 or the 7580 may be used ): CAN BE DRIVEN TO FULL OUTPUT BY ANY GONSET COMMUNICATOR. 


GSB 6 WITH POWER SUPPLY 


S13A POWER AMPLIFIER 
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4 Subsidiary of id. ' - Ling Altec, fnc 

ISIS SOUTH MANCHESTER AVENUE. ANAHEIM. CALIF. 
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James Ashe W2DXH 
R.F.D. 1 
Freeville, N.Y. 

Unwanted 

Feedback 

it’s happened to all of us! It happened to 
me. I built a high-gain audio amplifier. I 
piotidh believed 1 had thought oi everything. 
Lets see, now. Output and input circuits well 
isolated. In two separate chassis, in fact A 
J40 iiF capacitor across the power supply out¬ 
put. Decoupling ol all the circuits and double 
decoupling, with large electrolvtics, of the 

input circuits. Feedback? Hah. 

Report: Feedback. Motorboating at two sec¬ 
onds per cycle (M Hz). Also oscillations at 
120,000 cycles per second (120 kHz). 

Solution: Imaginative application of the fol¬ 
lowing. 

Feedback theory 

The key lo the entire problem of unwanted 
feedback lies in Fig. 1, This illustration shows 
in block diagram form a ‘feedback loop'. The 
two boxes and the circle add up to a circuit 
having the special property that, in some 
direct or devious way, part of the output signal 
finds its way back to the input terminals of an 
amplifying element. T his key concept is ap¬ 
plied to any particular problem by looking for 
the parts of the actual circuit which corres¬ 
pond to the different parts of the diagram. 

More complex feedback loops may be made 
up by elaborating this diagram. But accidental 
loops are increasingly unlikely in proportion 



Fig. 1. The basic feedback loop, an essential 
tool for modern circuit design but a great 
troublemaker when it occurs accidentally. 


to their complexity. Such circuits are used in 
design work, however, for better circuit per- 
fonnance than single loop designs can deliver. 
A quite elaborate system is shown on page 42 
of the February 1965 issue of Popular Elec- 
tranics. And Jim Kyle, in his article on selec¬ 
tive filters in the July 1965 issue of Electronics 
World, describes a filter circuit having two 
feedback loops around a single transistor. 

The summing point, represented in Fig. 1 
b\ a circle, is a good place to start explaining 
this circuit. It is the point where the input 
signal and the unwanted return signal meet to 
continue along the same route through the 
amplifier A, which may be anything from a 
single transistor to a complete chassis. In feed¬ 
back problems, the amplifier A probably in¬ 
volves onl\ two or three tubes or transistors. 
The amplified signal leaving A proceeds most¬ 
ly to the output, hut a little bit of it finds its 
w ar back through the return network B to the 
summing point, '1 he properties of B are very 
important, since this usually is the part of the 
loop most easily attacked to get rid of the un¬ 
wanted feedback. 

When the return signal passes through A 
it is delayed. It comes out a little after it goes 
in. The signal is further delayed in B, and the 
total amount of delay has a powerful effect 
upon the results of the unwanted feedback. 
For engineering design work, this delay artel 
its detailed effects receive careful attention. 
It’s not so important here, where the major 
purpose is merely to find and remove the 
offending, parasitic circuit. 

However, one question may be asked. Is it 
possible that an accidental feedback loop 
might cause no trouble? Except for unwanted 
loops w hose effects are so weak they cannot be 
detected or at least do not disturb normal 
operation of tbe circuit, the answer is no. The 
reason is that the properties of accidental loops 
will generally show a strong frequency de¬ 
pendent factor. If the feedback is strong 
enough to be noticed, there will almost cer¬ 
tainly lie one or several frequencies at which 
even thing will add up the worst w ay. The 
only safe course is to eliminate the feedback. 

For engineering purposes there are several 
basic types of feedback. These can be sorted 
out into two types: feedback which leads to 
oscillations, or positive feedback: and feedback 
which reduces circuit performance, or negative 
feedback. I here is no reason why accidents of 
nature or construction should emphasize one 
over the other. The two kinds are equally 
likely! 

Positive feedback acts to increase circuit 
gain. In extreme eases it leads to uncontroll¬ 
able oscillations. Motorboating is a form of 
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FIND AUDIO HEHE WITH 
SCOPE Ofl SIGNAL TRACEP 



m 


Fig. 2. Showing the 
route of output stage 
signal current through 
the power supply filter 
capacitor, which feeds 
audio back to the rest 
of the circuit. 


oscillation, common!} involving a loop through 
several stages of amplification, and back 
through a supply line to the input stage. Other 
effects are increased noise, snapping, clicking 
and ringing, gain variations greater than con¬ 
trol adjustment should produce, and disturb¬ 
ance of tube and transistor operating points 
leading to severe distortion, or in extreme 
cases, apparent failure of the circuit to do any¬ 
thing at all. 

Negative feedback is less obvious, and may 
seem to result in improved operation of the 
circuit. The trouble shows up when estimated 
circuit gain is much greater than measured 
circuit gain, when filters show less selectivity 
than they should be capable of, when gain 
controls appear ineffective, and when the gen¬ 
eral performance of the circuit seems to vary 
from time to time. 


Feedback routes 


When a feedback problem has been identi¬ 
fied, the next question is: which parts of the 
circuit are involved? Tn general the exact route 
will not be obvious, or it would have been 
eliminated while constructing the circuit. And 
if a particular lead or component is definitely 
found to be carrying some unintended signal, 
is that signal cause, effect, or irrelevant? For 
example, if the first two stages of an amplifier 
are oscillating, their signal will be found light 
down through the rest of the system. 



Fig, 3. A single gain or oscillator stage sup¬ 
plied through an isolating resistor and 
grounded at a single return loop for nearly- 
perfect isolation. Very good for BFO's. 
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Fig. 4. A decoupling system that might be 
used in a receiver* Stages 1 and 2 are super- 
decoupled. The zener improves voltage regu¬ 
lation, spoiled by the decoupling resistors. 
Zeners are sometimes noisy and should be by¬ 
passed in audio and oscillator circuits. 

Supply wiring, which goes all over the 
chassis, is the most likely candidate for feed* 
back routes. In general, this supply wiring is 
inadequately bypassed. The supply filter will 
often have the smallest possible capacitors, as 
estimated from a hum viewpoint. This may be 
a false economy. For example, motorboating 
at around twenty hertz is not unusual. What 
are the reactances of various sizes of filter 
capacitors at this frequency? A 20 gF capaci¬ 
tor will have a reactance ot 400 ohms. A 
relatively small audio output stage can pro¬ 
duce 10 volts across that! And at high rf fre¬ 
quencies supply lead reactance becomes an 
important factor. Valley and Wallman cite 
about 8 ohms per inch of wire at 60 MHz. 
Prorate that to 420! 

Common capacitance between two points 
is another cause of unwanted feedback. Build¬ 
ers of compact equipment probably see a lot 
of this. Even at audio frequencies two inches 
or so of clear space between two tubes may 
not be sufficient. This kind of coupling T 
avoided by building the system in a straight 
line, and by some careful positioning of com¬ 
ponents. 

Inductive coupling is a third possibility'. All 
components, from wires to transformers, are 
surrounded by magnetic fields produced by 
the currents flowing through them. The field 
is generally weak and other components are 
little affected. Sometimes there is trouble. The 
two cases in which magnetic coupling is most 
likely are those in which ordinary chokes or 
solenoidal coils are being used in selective 
audio amplifiers, and rf amplifiers with tuned 
input and output coils located on the same 
side of the chassis. 

Waveguide coupling, saved til! last, is per¬ 
haps the most su: prising kind of unwanted 
feedback. A closed cl iassis . . . very good prac¬ 
tice! acts as a waveguide even though the 
wavelength may be rauc h greater than its di¬ 
mensions. It's a very poor waveguide, but it’s 
good enough. Valley and Wallman cite 30 dB 


per length equal to width. 11 the chassis is 5 
inches wide, a popular size, that's 30 dB per 
five inches, far less than the circuit gain now 
possible in the same distance. 

Removing feedback 

Very few feedback problems require more 
than one or two small changes for complete 
elimination. The problem is to find out what 
change is required. By putting in additional 
capacitors, new decoupling, revised grounds, 
different tubes and transistors, cut and try- 
methods may more or less solve the problem- 
But there’s a better way to do it. Identify the 
loop and tackle it at its weakest point. 

No rules can be given for this. What has to 
be done depends on the situation. One prob¬ 
lem will be obvious, another may be quickly 
seen through by a seasoned veteran. The third 
may require the complete treatment by an 
expert. In general, the method is to disable 
everything that doesn't seem to affect the 
feedback, search around in what’s left, and try 
lo find out which part of the circuit corres¬ 
ponds to each section of Fig. 1. Here are some 
hints. Microvolt sensitive YHF converters os¬ 
cillate at volt, not microvolt, levels. The oscil¬ 
lations are easily picked up with probe or 
absorption meter. If a supply line is suspected, 
look at it w ith a scope. Metal plates will shield 
electrical and magnetic fields at rf but elec¬ 
trical fields only at audio, A tuning stick, iron 
slug at one end and brass at the other, can be 
poked into suspected rf circuits to identify 
parts in the loop, when a screwdriver or your 
hand will detune everything. If you can’t 
identify the feedback loop, suspect a wiring 
error that mimics regeneration. Set an alarm 
clock; if you haven’t licked the problem in two 
hours, put it away and come back next day. 

Summary 

A newly completed circuit can be a bundle 
of joy or occasionally a wel’spring of terrible 
frustration. Do not fear the worst! A careful 
application of your powers of analysis aided 
by some theoretical background is the most 
effective approach to any problems that may 
arise. Unwanted feedback has a cause, a cir¬ 
cuit that embodies that cause, and unless 
you’re terribly unlucky it has a simple solution. 
Read up, and then go at it! 

. . . W2DXH 
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Equipment Protection 

Eliminate the devilment of Poof—the Magic Dragon 
that destroys electronic equipment in seconds . 


Something goes wrung in (he circuit. The 
tube plate glows pink, then rapidly red and 
an orange-white. A bright bluish flicker as the 
grid shorts to the plate and melts, then all is 
over. And although your hand was on the 
plate switch all the time, you never had time 
to throw it. 

Has this ever happened to you? If not, 
you’re an unusual homebrewing bam—or else 
you don’t need to be reading this article. But 
the odds are it has, at least once. Mavbe it 
was an expensive power tube that went, 
maybe a power transformer—but few of us 
have escaped what the reliability engineers 
call “catastrophic failure” of a component at 
least once. 

The reasons for protective circuitry are ob¬ 
vious; the one most often thought of is to pro¬ 
tect the shack from fire caused by overload 
wiring. Others, frequently of more practical 
importance, include protection of individual 
components (such as tubes) from overloads, 
and i he protection of complete items of equip¬ 
ment (such as power supplies) from the same 
source of possible harm. 

To achieve all these aims of protective cir¬ 
cuitry, the conventional power-supply-primary 
fuse ( the one most often included in the rare 
cases that any fuse appears at all) is not 
enough. After all, a fuse which will permit 
enough power to pass to light several dozen 
watts of heaters can hardly protect a screen 
circuit from a 60 mA destructive overcurrent! 

On the other hand, individual fusing of each 
stage could rapidly turn into a sitpercomplex 
project when the full complement of gear in a 


well-equipped station is considered. Obviously, 
some form of compromise is necessary. 

The nature of this compromise is such that 
you’ll have to determine for yoursell just 
where to make it. To give you the information 
on which to base your decision, let’s look at 
the places that fuses can provide protection. 

Fig. 1 shows a typical HV power supply, 
while Fig. 2 is a partial schematic oi a trans¬ 
mitter's rf section. The possible places for 
fuses are indicated in each case. 

In Fig. 1, note that each transformer is 
individually fused. While this admittedly re¬ 
quires a few more fuseholders and fuses, it 
also allows you to install a fuse which will 
pass the required amount of current to each 
transformer, yet will blow on slight overload. 

The secondary fuse shown from center-tap 
to ground in Fig. 1 protects the transformer 
itself against overload; if its value is properly 
c ho sen it can also protect the chokes and (to 
a lesser extent) the rectifier tubes. 

In Fig, 2, the fuse in the driver plate cir¬ 
cuit serves a dual purpose. It protects the tube 
against extreme overloads, while protecting 
the power supply and divider circuitry in case 
the tube shorts out. 

In the final, two fuses are recommended as 
shown. The one in the screen circuit should 
be selected to blow instantly when maximum 
screen input (determined from tube charts) 
is exceeded. When you realize that high-power 
tetrode can destroy itself within less than a 
second with excessive screen current, you un¬ 
derstand the necessity for a last-acting fuse 
here. The plate-circuit fuse, on the other 



Fig. 1. Fused power 
supply. 
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hand, olfers only conventional overload action. 

It protection of the supply is the major 
item of importance, all the low-power stages 
can be grouped through a single lose. If, on 
the other hand, protection of the tubes is the 
important thing, then a separate fuse in each 
circuit is the way to do it. Usually, you'll want 
to protect the final tube, but in the driver 
stages it may be more worthwhile to simply 
protect the supply and let the tubes take the 
risk. 

In the case of receivers and test equipment, 
the power supply fusing shown in Fig. 1 is 
usually adequate. This is especially true if the 
secondary fuse is chosen to just pass the nor¬ 
mal maximum operating current so that it will 
blow at overload. 

At this point a look at some of the various 
types of fuses is in order. The “ordinary” fuse 
actually comes in three varieties—and use of 
the wrong type can easily rob you of the pro¬ 
tection you think you have. 

Most widely known, of course, is the gar¬ 
den-variety fuse. This type normally carries 
its rated current without damage, but blows 
within 10 seconds when double the rated 
current flows. More severe overloads blow it 
faster, but the time required to interrupt the 
circuit seldom falls below a couple of seconds. 

When protecting equipment which cannot 
stand such overloads for even this short time, 
the “fast-acting” fuse is the one to use. This 
type has a spring in it to speed the action (in 
the smaller sizes, the spring may consist sim¬ 
ply of the fusible wire itself) and may be used 
to protect the screen circuits of such power 

tubes as the 4X250 and the 4-1 <H)i). 

Circuits containing heavy inductive loads, 
such as motors which must start under load, 
frequently draw 10 or more times their rated 

1 V It -r |T 

current at the instant they re switched on. If 
either a normal or a fast-acting fuse is used to 
protect such a circuit, it would blow every 
time the switch were thrown. The “slow- 
blow” fuse was developed for this type of cir¬ 
cuit; it withstands heavy overload for several 
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Fig. 3. Homebrew overload relay. 

Exomple 

Relay coil: 5000 ohm @ 3 mA 


R setting 

Trip current 

Rl 

(ohms) 

(mA) 

(ohms) 

1000 

18 

50 x HV 

500 

33 

28 x HV 

300 

53 

18 x HV 

too 

153 

6 x HV 

seconds 

and blows only on 

sustained overload 


Such f uses have no place in radio circuits; 

here only to warn you 
against them. Many a lost power tube can be 
traced to the inadvertent use of slow-blow 
fuses in screen circuits! 

So far, we've talked only about fuses. This 
suicidal little component is one of the sim¬ 
plest and surest ways of protecting electrical 
circuits—but it’s not the only way. 

Another protective device which does the 
same job but doesn't destroy itself in the proc¬ 
ess is the circuit breaker. Within the past few 
years, small circuit breakers have been devel¬ 
oped for television sets which trip at 2 or 3 
amps and can be purchased for only a dollar 
or two at most suppliers. These are idea 1 for 
primary-circuit protection in power supplies 
wherever their ratings apply. 

A similar device is the overload relay; this 
can be a special unit (with correspondingly 
high price) or, in many cases, can be a con¬ 
ventional relay wired to interrupt the critical 
circuit whenever current drain exceeds a spe 
filled limit and to then hold the circuit broken 
until it is reset. Since such a device acts faster 
than most fuses, it is correspondingly better 
for screen-circuit protection. Fig. 3 shows one 
way of using an inexpensive relay in such an 
application. The pot across the coil acts as a 
shunt and is used to set the current at which 
the relay will trip. The normally-closed push¬ 
button is the reset switch. The load resistor 
(RL) is chosen to draw slightly more current 
than the tripping value, to insure that the 
relay remains closed after it trips. 

Olten, the circuit to be protected with a 
fuse, breaker, or overload relay happens to be 
one in which you would also like an indication 
of relative current flow. If the accuracy of a 
meter is not required, and if the current flow is 
normally between about 30 and 250 mA, you 
can kill two birds with a single pellet by using 


an ordinary pilot-lamp bulb as a combined 
meter” and fuse. 

These bulbs are normally rated for currents 

* 

of 60, 150, and 250 mA. At half rated current, 
they emit a readily visible dull red glow. At 
rated current, of course, they have their nor¬ 
mal appearance. At approximately 25 percent 
over rated current, their light becomes a sear¬ 
ing blue-white, and if the current goes much 
higher they burn out as rapidly as an ordinary 
fuse. 

Thus a 60 mA bulb provides a good indi¬ 
cator in the range from 30 to 75 mA, with 
protection at about 100 mA. A 150 mA bulb 
covers the range from 75 to about 185 mA. 
blowing somewhere around 250 to 3(>0 mA. 
And a 250 inA bulb covers the range 125 to 
310 mA, letting go about 450 mA or so. 

It’s best to use the highest-rated bulb that 
will give you both the indication you seek and 
some measure of protection, because bulb life 
is related directly to current flow. At 5 percent 
under rated current, bulb life doubles—but at 
only 5 percent above rating, the life of the 
bulb is cut in half! This means that, at 200 
mA in the circuit, a 250 mA bulb would out¬ 
last a 150 mA bulb by dozens of times over. 
However, it would require half again as much 
drain to blow. 

In the old days, before World War II and 
the resulting inexpensive surplus meters, this 
bulb-fuse trick was widely used in even 
sophisticated gear. Now, it’s hardly ever seen. 
However, it’s still good and is especially handy 
in portable and mobile apparatus where it 
helps bold down size and weight. 

Since the bulbs do have limited life, it’s 
recommended that vou use sockets for them. 

r 

The socket can easily be mounted on a quar¬ 
ter-inch standoff insulator, providing a handy 
tie point for the higli-voltage line. 

Incidentally, you don’t need to worry about 
the voltage rating on a bulb used in this ap¬ 
plication; it will take care of itself when rated 
current flows. As a case in point, the author 
has successfully used a single 250 mA bulb 
in the high-voltage line to a pair of 6DQ6’s 
operating at 500 volts, 200 mA. Once the 
parasitics were removed from the rig (they 
turned the bulbs bril'ant blue instantly), bulb 
life proved to be almost indefinite. And as an 
aside, the variation in brightness during 
tuneup was far easier to see than the gyrations 
of a plate meter! 

Which brings us to t ie end of this roundup 
of equipment protection tricks and techniques. 
Remember, next time you build something- 
put in what the designers left out! It’s not 
onlv safer that wav, it’s cheaper, too! 

. . . K5JKX 
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conditions, you can’t top them anywhere around. And we’re 
easy to get to, just 30 minutes from suburban Boston. 
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An Etched Circuit UHF Dipmeter 

These dippers cover 130-480 MHz, yet aren't critical, hard to build 

or expensive. 


in the December 1965 issue of 73, Paul 
Franson WA1COH, described a simple UHF 
dip meter. It worked well, but was difficult 
to package satisfactorily. I did some playing 
around with the circuit and found that it 
wasn't hard to modify it slightly, put it on an 
etched circuit board, and make a nice looking, 
convenient set of VHF-UHF dippers. The 
etched circuit hoard construction makes the 
dippers easy to duplicate, and the flat, U- 
shaped inductors are convenient to fit into 
tight places that conventional coils can't reach. 

For a discussion of the circuit, see 
WAICCITs article. There was a minor error 
in the article. In Fig. 1, the oscillator should 
lie described as a grounded base rather than 
as grounded emitter oscillator. 

I mack' three models of the dipper. Thev 
cover 130 175 MHz, 175-250 \ 1 Hz, and 250- 
480 MHz. The first two models use the same 
size inductor, with the .130-175 MHz model 
using a larger capacitor tor tuning with a cc- 



Fig. 1. The etched circuit dipper is very sim¬ 
ple. The circuit is almost identical to the 
one described by WA1CCH in the December 
1965 73, but the construction is quite dif¬ 
ferent. Cl is Johnson 160-104 (9 pF) for the 
two higher frequency dippers, and 160-107 
(14 pF) for the 130*180 MHz model. There 
is a trimmer across Cl in the 130-180 MHz 
model; see text. 


ramie trimmer across it. This trimmer is not 
show n in (lie schematic; its value is 7-45 pF 
and it should lie adjusted to cover the proper 
range. 

the 250-480 MHz dipper uses a smaller 
inductor than the others. It also has a copper 
jumper (shown in the lay-out) that the lower 
frequency dippers don't have. 

Each dipper is complete (including the bat¬ 
tery) except lor the meter. The meters were 
omitted to save space and money, but can be 
included if you wish to use a slightly larger 
case. 

Each dipper uses one RCA 2N3478 NPN 
silicon transistor. These transistors cost only 
S1.90 apiece, hut it's likely that oilier tran¬ 
sistors that are even cheaper could be used. 
The 2N3478 has odd basing— the only refer¬ 
ence is the short ease-shield lead—so don’t 
shorten any leads until you’re sure that vou 
can keep track of the connections. 

The copper side of the board for the dipper 
is shown in Fig. 2 with the component side in 
Fig. 3. You can bm the boards already etched 
for $1 apiece from the Harris Co., 56 E. Main 



The three dippers shown here cover 130-480 
MHz. 
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St, Torrington, Conn., or make your own. I'se 
glass or Teflon based board. Paper or ba! elite 
board probablv wouldn t be substation . Trim 
the board to the proper shape with a nibbler. 
The inductor should be coated with coil dope 
to keep from shorting it when you use it. 

To mount the boards, von II have to cut a 

r 

thin slot near the etlge of the Minibox used 
as a case. One way to do it is to drill a num¬ 
ber of holes of the proper size in a row, then 
use a file to finish the slot. You'll have to bend 
that side of the Minibox out to get the board 
in. It s held in place by an extra set of nuts 
on the shafts of the potentiometer and the 
tuning capacitor. Be sure to trim the leads 
projecting from the copper side of the board 
so that they won't touch the metal of the case. 
The battery is held in place with a simple clip 
made from scrap metal. 

The dipper is very easy to use. But before 
we get to that, let’s check it out and calibrate 
it. 

Plug a 2 to 5 mA meter into the meter 
jack. You can use a more sensitive meter if 
you shunt it with a resistor that gives the 
proper scale. Put the resistor across the meter 
jack terminals in the dipper if you use the 
meter for other things. 

Turn on the dipper by twisting the poten¬ 
tiometer knob clockwise until it clicks. The 
meter should show verv low current. As you 
turn the pot, the current should suddenly 
jump to about 1 mA. That means that the 
transistor is oscillating. If you touch the coil, 
the meter reading should drop and the dipper 
may stop oscillating completely. Now tune the 
capacitor through its range. There should be 
11 little variation in current, but not too much. 

Now you're ready to calibrate the dipper. 
The easiest method is a sensitive wave meter 
that covers the range, but it’s quite easy to do 
the job with a TV set. A f\ set covers 176 
to 216 MHz (channels 7-13) for the low cali¬ 
bration. Then the second harmonics of the 
dipper tuning 235 to 445 MHz can be received 
on a UHF TV set (470-890 MHz). If you have 
a two meter receiver, that gi\es you another 
maker at 146 MHz. You can put on the panel 
markings with Ami-Tron or Datak rub-on 
lettering. 

The dipper should be complete now, and 
ready for use. Bring the dipper near a res¬ 
onant circuit in the dipper's range and tune 
the frequency control. You should get a promi¬ 
nent dip in current when both circuits are 
tuned to the same frequency. The amount of 
dip depends on the setting of the pot in the 
dipper, the distance from the tuned circuit, 
the Q of the circuit, and the type of coupling. 



Fig. 2. The copper side of the etched circuit 
board used in the dipper. This layout is full 
size. Use board suitable for these frequencies: 
fiber glass or Teflon. You can buy boards 
already etched, but not drilled or trimmed to 
size, for $J apiece from the Harris Co.. 56 
E. Main St., Torrington, Conn. 

In many cases it’s easiest to leave the dipper 
stationary and time the other circuit. 

The dipper can also be used for monitoring 
AM transmitters by plugging a set of head¬ 
phones in the meter jack and adjusting the 
tuning and pot. You can also use the dipper 
for determining the frequency of another oscil¬ 
lator. Simply tune lhe oscillating dipper with 
headphones plugged in until you hear a slight 
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VANGUARD 
MODEL 501 


S27995 — 

COMPLETE WITH LENS 


SUB-MINIATURE SOLID STATE 


TV CAMERA 


The VANGUARD 501 is o completely automatic 
closed circuit television camera capable of transmit¬ 
ting sharp, deair, live pictures to one or more TV 
sets of your choice via a low-cost antenna cable 
[RG-59U) up to a distance 1 of 1000 ft- without the 
need for accessories or modifications on the TV sets. 
The range can be extended indefinitely by using line 
amplifiers at repeated intervals or by using radio 
transmitters where regulations permit. 

There are hundreds of practical uses in business, 
home, school, etc, for any purpose that requires you 
or anyone chosen to observe anything taking place 
anywhere the camera is placed. Designed for continu¬ 
ous unattended operation the all-transistor circuitry 
of the 50 3 consumes only 7 watts of power* 

SPECIFICATIONS; Measures x 4" x 7” (exclud¬ 

ing lens and connectors) * Weighs 31/2 lbs. * Oper¬ 
ates on 3 00-130 volts 50 or 60 cycles, 7 watts * 
Tested at 10° to 125° F ■ Advanced circuitry utiliz¬ 
ing 35 semi-conductors most of which are silicon * 
Field effect input circuit for minimum video noise * 
Resolution guaranteed to exceed standards set by 
525 line TV receivers • R.F. output 30,000 microvolts 
adjustable for channels 2 to 6 * Video output L5V 
p~p composite with standard negative sync (random 
interlace) * Viewable pictures obtainable with illumi¬ 
nation as low as i ft. candle * Vidicon controlled 
fight compensation; 150/1 * Adjustable iris on lens 

enables use in bright sunlight * New long life, sub- 
miniature vidfcon with spectra! response similar to 
Type 7735A ■ Electronically regulated power supply 
□nd thermally compensated circuits eliminate change 
in picture quality when line voltage and temperature 
fluctuate * All parts guaranteed for 1 year (except 
for open filament on vidicon or breakage) * Fast, 
low-cost service always available from our factory In 
Hollis, N.Y. y 

Pre-set adjustable controls include the following: 
Video gain, video compensation, pedestal level, tar¬ 
get voltage, beam voltage, beam alignment, electrical 
focus, horizontal frequency, horizontal size, vertical 
frequency, vertical size, vertical linearity, modula¬ 
tion, and R,F, frequency output* 


Send your order direct to our factory at the address 
below. 


VANGUARD LABS 
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Here’s the inside of one of the dippers. 


click. You probably won t be able to get a 
zero beat at these frequencies. 

Be careful that you don’t use the dipper 
around an energized transmitter of more than 
a few watts output or the dipper may be 
damaged. 

These dippers are simple, inexpensive and 
non-critical to build. After you’ve build them, 
you’ll wonder how you ever tried to build 
UHF equipment without a good dipper. 
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COPPER 
JUMPER 
440 MHr 


Dept. H 

196-23 Jamaica Ave. Hollis, N. Y. 11423 


Fig. 3. Component side of the dippers. There 
is a 745 pF ceramic trimmer across 6l in 
the lowest frequency model. See the text. 
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FREQUENCY CONVERTERS 

WORLD'S LARGEST SELECTION OF STOCK FREQUENCIES 

NEW MODEL 401 NOW WITH 4 TRANSISTORS FOR 10 TIMES EXTRA POWER 

Available in the following frequencies from stock: 


Model Input me 


2M 


401-D 

401-El 

401-E2 

401-F 

401 -Q 

401-R 

401-S 


144-148 

144- 145 

145- 146 
144-146 
144-148 
144-148 
143.5-148.5 


6M 


401-Bl 50-51 


20M 

CB 

40 M 

CHU 

WWV 

Int'l. 

Marine 


Aircraft 


401-82 
401-Cl 
401-C2 
401 -J 

401-G 

401-Al 

401-A2 

401-K 

401 -L 
401-H 

401-11 
401-12 
401-M 

401-N1 

401-N2 

401-N3 

401-N4 

401-N5 

401-N6 


Fuej 

Police 

etc. 


401-PI 
401-P2 
401-P3 
401-P4 

VHF Marine 401-P5 

“ 401-W1 


Weather 


CUSTOM 

MADE 


401-W2 
401-W3 


51-52 

50-54 

50-54 

50-52 

13.6-14.6 

26.5-27.5 

26.8-27.3 

7-8 

3.35 

5.0 

9-10 

15-16 

2-3 

118- 119 

119- 120 

120 - 121 
121-122 

122- 123 

123- 124 

154- 155 

155- 156 
154-158 
154-158 

156.3-157.3 

162.55 
162.55 
162.55 


Output me 

50-54 

. 6 - 1.6 

. 6 - 1.6 

28-30 

14-18 

7-11 

30-35 

. 6 - 1.6 
. 6 - 1.6 
7-11 
14-18 
28-30 

. 6 - 1.6 

. 6 - 1.6 
3.5-4.0 

. 6 - 1.6 

1.0 

1.0 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

6 - 1.6 

.6-1.6 

. 6 - 1.6 

. 6 - 1.6 

. 6 - 1.6 

7-11 

104-108 

. 6 - 1.6 

1.0 
10.7 
107.0 


401-X Your choice of any one in¬ 
put and output frequency between 
.6 and 163 me. 


/ 

r 


© 



OFF 


ON 



ANGUAR_ 

R f . CONVERTER 


VANGUARD ELECTRONIC LABS MOLLIS. N V 




— 



ANY CONVERTER 
NOW ONLY 


$19 


.95 


except 4G1-X, $22.95 ppd. 


SPECIFICATIONS: The Model 401 uses 4 of the 
very latest type epitaxial planar VHl transistors for 
unsurpassed gain and low noise at all frequencies. 
It can operate from 6 to 18 volts (positive or nega¬ 
tive ground) without any significant change in gain 
or frequency. The circuit consists of a tuned R.F. 
amplifier, crystal-controlled oscillator, low noise 
mixer, and o wide band I.F. amplifier. More than 
35 high quality parts carefully assembled and 
tested. Sensitivity Is better than Vi microvolt for a 
6DB signalto-noise ratio even at 160 me. Overall 
power gain greater than 30DB. 

Crystal-controlled for utmost stability. Precision 
quartz crystal included in purchase price. 

Enclosed in a sturdy 16 gauge, 3*4" x 2 5 /s" x 
1 3 4" aluminum case with mounting ears, trans¬ 
fer switch and two SO-239 (UHF) receptacles. 

100% made in the U.S.A. 2 year guarantee on 
all parts including transistors! 

Free 24 hr. SPECIAL DELIVERY anywhere in 
the U.S.A. if you send money order or cashiers 
check (with personal checks allow 2 weeks for 
shipment). 

OPTIONAL ACCESSORIES: 

9 volt battery eliminator with 110 volt cord. 
Only $2.95 ppd. 

R.F. cable adapters in 6", 12" or 18" lengths 
with PL-259 plug on one end (mates with con¬ 
verter). Other end your choice of Motorola 
male or female, RCA, 8NC or PL-259. Price 
$1.25 each postpaid cable with 2 plugs. 


(2-3 weeks delivery on custom converters) 

For prompt shipment please include postal money order or cashier's check. With personal checks, allow 2 
weeks to door the bank before shipment can be made. COD's must Include 20% deposit. New York City 
odd 5% soles tax. New York State residents odd 2% sates tax. 

Dept. H 

196-23 Jamaica Ave. 
Hollis, N.Y. 11423 


VANGUARD LABS 
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Rev. Ted Gencuski VK9TG, ex-K9TXM 
2924 Nagamiska Avenue 
Detafield, Wisconsin 53018 


i 

Hamming VK9-Style 


How'd you like to have to put up an 85 ft . free 

trunk for your antenna tower without any skilled 

help or machinery? Read how they did it on New Guinea, 


Truthfully, there is something dramatic 
about operating a DX-station, but after some 
of the nasty pile-ups, one soon begins to lose 
that spine-tingling experience. However, it is 
still fun to work DX when the conditions are 
good and some of the signals are of fabulous 
Strength. Then too, while operating a DX- 
station in Australian Territory, one really be¬ 
gins to respect the capabilities of the Austra¬ 
lian gallon, ISO watts. A person can do so 
well with 150 watts that he might be accused 
of running a k\V, such as i was accused of on 
a number of occasions. (Incidentally, I had 
an 1(1-37, Johnson match-box and rhombic 
about 5,000 ft. above sea level.) Speaking 
about power capability, 1 am reminded of the 
time when two riorida stations were “chew¬ 
ing the rag" and I heard, "Yeah, we know 
those fellas in Australia. . . . They say that 
they run only 150 watts. It’s impossible to 
work DX unless you have a kW.” 

During the course of the conversation I 
learned that both operators were running a 
kW and they livetl only a couple of blocks 
away. I guess they were carried away and 
forgot the possibility of having an audience 
and were unaware of being copied all the way 
down in New Guinea. Anyway, I enjoyed my¬ 
self and laughed myself >ick during the whole 
conversation. The crowning-point of the whole 
incident would have taken place if I would 
have broken in the OSO. I’m sure that there 
would have been a lot of "hms and haws” 


especially if I would base told them, 

“The rig here is an I IT-37, 144 watts dc.” 

But I didn’t break, however, 1 had a ball of 
a time enjoying the QSOj of two fellows with 
the shoe-fever. 

! suppose all of the kW-boys have stopped 
reading. But don’t take oilense fellas, and he 
assured that if I could have a k\V in New 
Guinea, that there wouldn't he a happier man. 
Realty, I would be satisfied with a half-a- 
gallon, but “it’s agin the law.” Besides it’s 
more fun working with low power after you 
get an S9-plus report and you are able to say. 
“144 watts here.” 

Another thing which makes life in DX- 
territory interesting, is the lack of equipment 
and parts. It's a lot of fun to be able to 
scrounge around gathering parts, bits and 
pieces for a master plan. There are no tube 
checkers, generators kick-out, there is poor 
regulation on the ac power supply and you 
blow up the dc power supply on the rig, etc. 
1 remember the time that 1 blew up one of 
my silicon rectifiers. ... I Telt like I lost my 
right arm. But 1 had a left-handed substitute, 
an old 5R4C, which I was fortunate enough 
to have with me. Yes sir. there are no parts 
stores around here. About Lhe onh thing ilia! 
we have around the corner in New Guinea is 
rnavbe a banana tree. 

Assembling and erecting antenna systems 
are no snap either. You don’t have ham- 
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friends to kelp you when your station is miles 
from nowhere. As a rule I didn't need an an¬ 
tenna party since labor is cheap in New 
Guinea. The only problem is that one can’t 

peisuade the natives to readily produce said 
cheap labor. 

One of my first antennas was a vertical 
ground-plane. I built it with scraps of wire, 
nylon cord from an old parachute, pieces of 
scrap timber, a few old nails and no soldering 
iron. It’s surprising what one can do whiV in 
a pinch. Che YGP wasn’t too good, though. I 
was able to get the thing up only 8 feet.' The 
best report that I got was a 5/9, but the usual 
report was 5/5 to 5/6 and very often the re¬ 
port was 5/3. The good Lord knows how 
many stations I tried to call and wasn’t able 
to raise with the VGP. 

Then 1 decided to raise the YGP to 50 feet. 
If took me about three weeks of half-hearted 
labor from the natives to cut, trim, and drag 
in a 55 foot tree. After we finally got a bole 
dug (I bad to do most of it myself). I cor¬ 
ralled a bunch of school kids from Fatima 
College. I was superior of the college and the 
kids had to show-up or else. After raising the 
pole a few degrees, I was able to mount the 
YGP. Then in a matter of a few minutes T had 
mv 50 foot YGP. It’s surprising what a couple 
of hundred kids can do if you give them a 
little direction. But to make a long story short, 
the VGP was not the antenna for me. Reports 
were similar to the 8 foot VGP. I guess it was 
the location in the Waghi Valley. Even though 
) was located 5,00u feet above sea level the 
valley mountains bottled-up the rf quite well 
since the mountains towered over mv location 

■r 

another 3,000 to 5,000 feet in some places. 
With the mountains to the north and the 
south the oiilv good direction for propagation 
was toward the east, and a little south of 
east. Big deal! True. I contacted some of the 
stations from state-side but signals were poor. 
The reasons for poor transmission and recep¬ 
tion could have been a poor location, poor 
conditions, or maybe the antenna wasn’t up to 
snuff, and possibly everything together. Your 
guess is as good as mine in this matter. But 
one thing knew for certain was that my heart 
was not set on developing the YGP. I suppose 
that I could have narrowed down some of the 
possible aggravating factors which were caus¬ 
ing trouble to the antenna system, but I soon 
gave lip after toying with the probability of 
moving a mountain or two. But 1 didn’t look 
at the situation as hopeless, I) one can’t move 
a mountain one can still mow awa\ from the 
mountain. 

The day of moving to a new location finally 
came. Mv stav at Fatima College was com- 


plc-ted and the superior, whose place I was 
taking, returned to New Guinea, i was then 
re-appointed to a mission station called Mink 
What a place! It was situated on the south 
wall of the Waghi Valley with a clear shot to 
(lie north and northeast. Shortly after I ai¬ 
rbed at Minj I hung up an old scrap antenna 
and fired up the SX-100. . . . What a shock! 
Fabulous! State-side was smashing in 20 to 
10 dB over S9. Real state-side QRY That did 
it. i’he next day I called for the local tribe 
leaders and told them that i would like to 
have four 'ong poles in a week. Surprisingly, 
the fellows agreed, naturally, for a price. 
After the leaders left I Immediately started 
digging in my junk trunk. By the time I fin¬ 
ished I found enough wire for the big move. 
I was so happy that I could have jumped up 
and clicked rny heels, but then I began to 
feel sick with disappointment. Where was the 
wire for the feed line? Then there was a bout 
of turning trunks upside down, and clawing 
through my belongings in hopes to find that 
wire. Just then, during the height of the con¬ 
fusion, my houseboy arrived on the scene. It 
was apparent to him that 1 was looking for 
something and lie asked whether or not he 
could help. I explained what t was looking 
for, the roll of wire and all that. The bov got 
the message for ! sensed that the boy felt as 
if he had done something wrong. Sheepishly, 
the boy said, I put that wire in a box in the 
Tool slieil.” Man, I could have skinned him 
alive! But anyway it was a relief to find that 
wire for the feed-line. Now 1 could build my¬ 
self an antenna, the antenna 1 always dreamed 
about—the rhombic. 

Having located all the wore, parts and rough 
materials, I was far from being finished, so I 
discovered later. If anyone tried to cut 6" x !£" 
spreaders I'M - a fifty font feed-lino, be will 
know and understand what I mean, especially 
when all one has is a hack saw and a jack 
knife. Man, that fiber board was tough! 

Finally the pules were brought in and they 
ranged from 45 feet to 85 feet. They w*ere 
perfect since I had to build the antenna on 
the side of a hill and this would help me to 
shoot the rf over the other mountains in the 
horizon rather than burn all the grass in the 
valley. There was still some time left that day 
after the natives brought in the poles so I had 
them prepare four big holes and everything 
was finished bv late afternoon. The boys were 
tired so I thanked them and told them to gu 
home and rest up so that the\ would Ik* fresh 
flu' next morning lor the antenna raising. 

That night, although 1 was tired, 1 was not 
able to get to sleep. I guess I was a little 
anxious about the new rhombic, but the big- 
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gest problem that bothered me was getting 
up that 85 foot pole in such a way that there 
would not be a funeral after the antenna rais¬ 
ing. Morning came too soon. I was happy 
with the fact that i would have my first 
rhombic, but inside l was sincerely hoping 
that nobody would get hurt. 

it was about 8 o'clock that day when about 
15 fellows showed-up. Since 1 wanted to get 
the job moving we began on the 45 foot pole. 
In about 45 minutes or so the pole was pulled 
into an upright position and secured. The boys 
were really keyed-up so we tried our skill on 
one of the 65 foot poles. !( went up beauti¬ 
fully, and hardly a sweat! Shortly after we 
got the second pole in an upright position the 
other mob came, so oil we were grunting and 
pulling with a snort now and then and finally 
got the third pole up. Three poles were up 
and it was just a little after 11 o’clock in the 
morning. As far as 1 was concerned we did 
pretty good so 1 told everybody to knock off 

for a while to rest. | T suaIlv the natives are 

* 

only too ready to knock off from work, but 
this time one of the tribal leaders said that 
the men would rather work since they were 
all loosened-up. It was unanimous that they 
wanted to finish the job and go home. Sur¬ 
prised, but slyly happy, I went over to the 
big 85 foot pole and tied the rope at about 
the 65 foot mark. The natives were a little 
suspicious whether we would be successful in 
raising that pole (( could feel the unrest), 
but most of them were too proud to “chicken 
out” I suppose that 1 felt the same way. 
Everybody lined up and ready, ! gave them 
the go-sign and with a big shout everybody 
heaved and began to ease up the pole. It was 
amazing how easily the pole went up, but 
then we bit a stand-still. When the pole was 
raised to a 45 degree angle all progress 
stopped. We pulled and shouted, pulled and 
shouted again, but we couldn’t budge the 
pole. This went on for about a half an hour. 
Actually, it was then that I seriously doubted 
whether we were going to raise the pole. Sort 
of disgusted 1 told the men to secure the “X” 
supports and tie-up the rope to a stake. Then 
we rested for a few minutes and got our 
breath, in the meantime I went around among 
the natives and told them of the story how 
all the kids raised a pole while I was staying 
at the Fatiina College QTH. 1 guess I nibbed 
the fur in the wrong direction with that 
school-kid stuff, because everybody went to 
the pole and lined up and were waiting for 
me to give the sign to I leave. Man, you should 
have heard those natives shout, snort, grunt 
and wheeze! Those fellows dug in and raising 
the pole was like letting it fall. The pole was 


then straightened and secured. All the poles 
were ready. Everybody was feeling good, they 
had a right to, since this was a tough job, and 
most of all, nobody was hurt. After a job well 
done I paid everybody. The total cost was 
$10.00 and a carton of smokes. 

But the job was not finished yet. We had to 
string up the antenna. I suppose that ! could 
have had the wires and insulators mounted 
before we raised the poles but I was afraid 
that things would get tangled and the ropes 
on the pullies would run off the wheels. 1 
didn’t like the idea climbing an 80 foot pole 
without any climbing gear so I asked for 
volunteers. For a while 1 thought that 1 was 
going to get stuck with the job, but my boss- 
bov shyly stepped forward and volunteered. 
Why he was so shy about the whole business 
beats me. In a matter of about a half an hour 
that fellow shimmied up those four poles, tied 
insulators and pulleys, and fed the nylon cord 
through the pulleys as if it were nothing at all. 
He and I were good friends from then on. A 
guy like that is valuable if a pulley jams on an 
80 foot pole. 

After that we spread out the rhombic, then 
we went to the feed point and tied in the 
feed-line and hoisted up the ladder-like outfit. 
Finally we wen t down the side of the hi I ' and 
wired in the terminating resistor (a blob of 
carbon resistors soldered in parallel, series, and 
any other way possible). Up went the ter¬ 
minated end, and the pulley ran smoothly. 
Everything was tightened and the rhombic 
looked beautiful. 1 finally had my rhombic! 

Since it was nearly sun-down and time to 
turn on the power, 1 made a mad dash to the 
shack and made the necessary connections. 
After having fired-up the generator, came 
back to the shack and tuned up the I4T-37. It 
took me a while to fiddle with the Johnson 
match-box, but it was worth it. The SWR at 
the feed-point was 1 to 1 then tuned 
around on “20” and heard KC6BK, old Stan 
from Ponope, Excitedly. I zeroed in on Stan’s 
frequency, switched over to vox control and 
shouted, 

“Break, Stan!" 

“Man, who is the breaker?”, replied Stan. 

I was able to feel that Stan was surprised, 
so elatedly, I answered, 

“VK9TG, Stan. How copy?” 

“How do I copyl What did you do? You 
sound like you are running a kW.” 

Man, I felt like a guy with a brand-new 40 
element beam for "20”! 

Chat’s when all the DX-ing started, 1 kx>d 
old Minj—the best DX and rhombic location 
a ham could have, . . , VK9TG 
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ALL NEW from NEW-TRONiCS 


SUPER 



unbelievable mobile performance 

The Super Hustler has... 

High Power Capability— Capable of maximum legal limit on SSB 

Widest Bandwidth — Better than ever.. . maintains minimum 
SWR over phone portion of 40, 20, 15, and 10, — 60 KC wide 
at 2 to 1 SWR on 75 meters. 

Low SWR — 1.1 to 1 or better at resonance... no special match¬ 
ing required. 

Proper Base Impedance — Nominal 52 ohms at resonance — no 
magic lengths of feed line or matching devices required. 

Low Frequency Drift — Frequency drift from heat held to abso¬ 
lute minimum. 


Here '$ 413 reasons for exceptional performance. 

Coil wire contains 413 individual conductors insu¬ 
lated from each other for top performance value. 



SWR chart and com¬ 
parative information 
supplied on request. 


See the new Super Hustler at your 
distributor NOW... get the facts. 





1 



NEW- TRONICS 
Original " 







‘ - lLlC- 





NEW-TR ON ICS CORP 

3455 Vega Avenue • Cleveland, Ohio 44113 
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Al Brogdon DJ0HZ 
Fuerstenberger Str. J47 
Frankfurf/Main, Germany 


SINPO and SINPFEMO 


It seems that the old faithful RST system of 
signal reporting is questioned quite regularly 
as to its effectiveness in communicating the 
desired meaning. As we all know, it is capable 
of communicating only three elements of in¬ 
formation—those pertaining to readability, 
strength and tone. However, because of the 
general laxity of its use, the RST report sel¬ 
dom conveys any useful information at all. 

You CW operators look Sack over your log 
for the past few weeks of operation, You will 
find (unless you have an extremely strong sig¬ 
nal or an unusually weak one) that over half 
your received signal reports were 579. When 
I receive a 579, it conveys a single bit of in¬ 
formation to me: 'T am too lazy to carefully 
examine your signal and give you an accurate 
report; therefore, I am taking the easiest way 
out.” This same fellow who gives you a 579 
report can turn around and lose you complete¬ 
ly on your next transmission! Strange, isn't it? 

Let's take a close, objective look at the three 
elements of the RST system, and see how our 
amateur fraternity is using them. 

R—readability. The average ham, even 
while digging through several layers of inter¬ 
ference to copy you, will give you an R-5 if 
he can copy as much as 75% of your transmis¬ 
sion. If he copies less than 75%, but more 
than 50%, you are R-4. If you are practically 
unreadable, he will give you an R-3 report. 

S is for strength. About 95% of the S reports 
on CW fall within the range of S-6 to S-9. 


Hams arc just too friendly to come right out 
and say, “You have a weak signal.” Tin's situ¬ 
ation points out that the old five-point (S-l to 
S-5) scale was better, since the five levels of 
that scale were generally used. We could go 
back to the old five-point scale at tlie present 
lime simply by subtracting four from the 
present S reports. Thus, most reports would 
become translated to the range of S-2 to S-5. 

T stands for tone. Most ham signals origi¬ 
nating from the USx\ today are either T-8 or 
T-9. Since few hams realize the stringent re¬ 
quirements for a T-9 signal, all of these T-8 
and T-9 notes get grouped in the T-9 category, 
if a ham has a signal like a buzzsaw going 
through ten-penny nails, he might get a T-7 or 
T-8 report. Again, hams are too good-natured 
to come out and say, “I have heard better 
notes come out of a soprano saxophone with 
a split reed.” So for all the use it gets, the T 
might just as well be dropped from the RST 
system. 

The above comments pertain to normal op¬ 
eration. There are two eases which lead to 
slightly different but equally consistent RST 
usage—contest operation and reports to DX 
stations. 

During contests, most CW reports are either 
S-7 or S-9, with R-5 and T-9 reports in all 
eases. One ham told me he gave everybody 
a 579 report during contests, and I'm sure he 
isn’t the Lone Ranger. 

When working non-rare DX stations, ap- 
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Fig. 1—SINPO signal-reporting code for CW. 
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Fig, 2—SINPFEMO reports for phone operation. 


proxinuitely two points may be added to each 
element of the RST system (i.e., a domestic 
347 signal is identical to a DX 569 signal). 
For rare DX stations, this increases to four 
added points per element. If the reporting 
station does not have a QSL from the country 
in question, another two points may he further 
added to the S scale, and an X appended to 
the tone report. 

Now that we have made this studied 
analysis of the existing situation, and have dis¬ 
covered the fallacies in RST usage, let us take 
an objective look at the hams' need for report¬ 
ing. As mentioned before, the quality of most 
ham signals today is very good, with either no 
defects at all or slight, unobjectionable ones. 
Because of this, there is no need for commen¬ 
tary on signal quality (i.e., note) in the normal 
report. Rather, it should be commented 
upon as an exception, whenever necessary. 
The primary purpose of the report then is 
to communicate the factors related to the 
copiability of the signal—the signal strength, 
the readability, and any reduction of read¬ 
ability due to interference, noise or propaga¬ 
tion disturbance. 

A system of reporting that meeting these 
requirements was proposed in London away 
back in 1953 bv the Comite Consultatif Inter- 
national Radio, in their recommendation num¬ 
ber 141. This recommendation was for the 
SINPO reporting code for use with CW sig¬ 
nals. This system covers Strength, Interference, 
Noise. Propagation disturbances, and Over-all 
readability—each on a five-point scale Further, 
the CCIR proposed simple one-word defi¬ 
nitions of each point of the scale, rather than 
the long explanations of the RST system. The 
SINPO code is shown in Fig. 1. The advan¬ 
tage of the SINPO code is that it not only tells 
you what your signal strength and readability 
are at the receiving stations, but what type o! 
degradation is present. 

The comments thus far have pertained pri¬ 
marily to CW operation, although many of 
them can be applied equally well to phone 


operation. One exception is the signal strength 
reporting on voice. A report of “sixty dog bis¬ 
cuits over sugar niner” means, “I have a meter 
attached to my receiver with a very wide 
scale and markings up to 80 or a hundred on 
it." Some of the more forward-thinking re¬ 
ceiver designers are considering S-meters with 
scales starting with S-9 at the meter zero 
point, and divisions at 25 dli intervals, up to 
500 dB above S-9. 

In any event, the CCIR did not forget phone 
operators in their recommendation number 
141. They provided the phone men with the 
SINPFEMO signal-reporting code. This sys¬ 
tem covers Strength, Interference, Noise, 
Propagation disturbance, frequency of Fading, 
modulation quality (E; and depth (M), and 
an Over-all rating. The rating scale is shown in 
Fig. 2, 

The SINPFEMO code provides all the ad¬ 
vantages of the SINPO code, plus the ability 
to comment on modulation quality and depth 
—something that has long been needed in 
phone reporting. It is to the operator’s advan¬ 
tage to keep his modulation quality high and 
percentage of modulation as near 100% as 
possible, and a SINPFEMO report would help 
inform him how successful he is in maintaining 
an effective phone signal. Such a system is 
especially needed on the YHF bands, where 
modulation is generally ol poorer quality than 
that of the average high frequency phone 
station. 

A few months ago, I received an SWL card 
from what was obviously a brand-new and 
self-taught short-wave listener. His signal re¬ 
port was a carefully thought-out and critical 
one based on the SINPO code, (t won’t take 
this young squirt long to join the conformity 
that is amateur radio and start giving 579’s to 
all CW stations (for the short time he con¬ 
tinues to use this bourgeois mode of transmis¬ 
sion), and multitudinous dog-biscuits to all 
phone stations. 

Me? I enjoy being a non-conformist! 

. . . DJ0HZ 
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Frank Jones W6AJF/AF6AJF 
850 Donner Avenue 
Sonoma, California 95476 


432 MHz Antenna Filter 


The 432 antenna filter unit shown in the 
June 1966 issue of 73 magazine functioned 
all right on low power and for receiving, but 
tended to drift in timing with high power 
transmitter service. This single tuned coaxial 
432 MHz cavity should have an unloaded Q 
of about 4000 and when loaded down to a 
working Q of 40 or so, will have quite low- 
loss (a fraction of a decibel). The detuning 
with from 100 to 1.50 watts of carrier on phone 
and 300 watts or more on cw going thru it 
produces very little effect. The heat loss is 
quite small. The photograph shows an un¬ 
assembled line with the inner variable length 
line and shorted end piece lying in front of the 
outer shield. It is a quarter wave line which 
can be adjusted from 6 inches to over 7 filches 
in length to tune the cavity to exactly 432 
MHz. All copper and brass tubing was silver 
plated. 

The outer tube was made of brass 131 inches 
iu diameter and about 8 inches long. Two co¬ 
axial type N fittings were mounted about one 
inch from the shorted end. A piece of num¬ 
ber 12 wire about 1% inches long, bent into a 
flattened loop, connects from the center con¬ 
nector back to one of the type N mounting 
screws on each fitting. The 12 wire was made 
to para!'el the innei conductor of the coaxial 
line but not touch it Two % inch diameter 
holes in the outer shell permits some adjust 
ment of coupling by shoving vigorously with 
a small screwdriver against the coupling loops. 

Tfie inner line was made of % inch 01) 
material, rather thick walled with saw slots in 
one end. The other end was silver soldered 
into a piece of inch thick brass which had 
been turned down to a snug fit for the large 
outer pipe. This inner line extends up about 
6 inches from the brass end plate. Originally 
the end piece was drilled and tapped for 


three 6-32 mounting screws. Later it was 
modified to have 6 mounting screws. This 
whole unit was silver plated also. 

The adjustable line was about Tie inch in 
diameter and about 83s inches long. It makes 
a nice snug fit inside of the % inch diameter 
section with a friction bearing from the 
slightly pinched-in ends of the saw slots. This 
is the if connection and is near the high volt¬ 
age end of the quarter wave circuit where the 
current is low. This adjustable line was also 
silver plated heavily. It is adjustable by push¬ 
ing or pulling the rear extension part. The 
outer large section should be more than a 
quarter wave long and acts as a coaxial shield 
around the tuned inner conductor. The actual 
resonant length of tSie inner conductor will be 
about 65* inches long for 432 MHz. 

The filter should be connected into a 50 
ohm coaxial line at the antenna side of a co¬ 
axial antenna switch. This puts it into the 
circuit for both transmitting and receiving. 

he input and output links should be long 
enough to load the filter circuit to some value 
of Q =: 30 to 80. this means good attenuation 
of undesirable signals outside of the 432 MHz 
(narrow band generally used). 

The loading as well as resonant length ad¬ 
justment can be made with either a transmit¬ 
ter or receiver. The length is set for maximum 
signal from the antenna into a 432 MHz re¬ 
ceiver. The link coupling is adjusted to give 
minimum loss when the filter is in the an¬ 
tenna feeder as compared to no filler. A good 
SWR-power meter can be used with a trans¬ 
mitter to make these same adjustments as a 
double check. Measure the forward power 
into and out of the filter and also the SWR at 
both points. These pairs or readings should be 
practically identical with a well designed SWR 
meter in these tests. , . . W6AJF 
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it's cnly the first time that we are hard 

to find! 

Coming from Boston or any of its environs, we 
arc most easily approached via Route 128 and 
subsequently Route 2 and then Route III. When 
Route 111 crosses Route 495, sfow down—be¬ 
cause Woodchuck HIM veer^ to the right oft 
Route 111 approximately .8 of a mile west of 
Route 495. Once you ore on Woodchuck Hill 
Road, you will easily spot the towers and then 
our little sign will direct you to our driveway. 

For those north and south. Route 495 to Route 
111 will do the trick. 

For those west, approach us via Rt, 110 to the 
center of Harvard and then Route 111 to Slough 
Road, left on Slough Road, then left on Wood¬ 
chuck Hill. 


00DCHUCK HILL ROAD 
HARVARD, MASSACHUSETTS-01451 

617-456-3548 
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Step inside 
with me ... 


1 he concept behind our business is different than that 
found in a radio store. This business has been established 
exclusively for the ham. It isn't as though the ham 
busineus were a small part of an electronic business* 
We don't cater to the commercial, CB, Hi-Fi, T.V. and 
radio repair businesses. Because we are 100% in the 
ham business, we have to provide a different set of fa- 
tilt ties to take care of this specialized trade* We are not 
downtown, nor are we in any shopping center. We are. 
by contrast, located in a somewhat remote, rural atmos¬ 
phere, actually a beautiful old New England town whirh 
was specifically chosen because of the low aignal-to-noise 
ratios and because of the relative freedom from highway 
traffic noises* Some of the fellows seeing us for the first 
time have said that we have an antenna farm. Others 
have described us as "electronic acres*” We have no 
name for the place. It can only he identified by the four 
towers plainly visible from the street and by the innoc¬ 
uous small sign, cryptically pictured by the eye, bumble 
bee and the letter "Y/’ Here at Harvard you will find 
an unhurried atmosphere-— a place to sit down and relax 
and* of course, a chance to try all of the latent amateur 
equipment. Our very large inventory includes respective 
gear from most periods since 1930; and so, if you are 
a Htudent of our hobby, you will be able to examine n 
constant improvement which takes place in our art. 

The building in which we are housed is a gambrel- 
roofed, barn like structure of colonial design, consisting 
of 3 levels. We are set back from the street some 500 
feet, and of course there are adequate parking facilities 
for the maximum number of cars. In designing our 
structure, everything which might contribute to noise 
had to be left out, and so you will not find any fluores¬ 
cent or neon signs on the premises. Indeed, each lamp 
is a special long-life incandescent bulb which positively 
c reates no noise* Even the heating system was specially 
shielded, and all conduit cable, telephone, or signal cir¬ 
cuits that are used approach underneath the ground* 
The four towers that we have support a combination of 
H2 antennas, phased arrays, yagis and a large assort¬ 
ment of dipoles, extending from 1.8MC through 435MC* 
Transmission lines axe low-loss helmx, and the special 
series sequence of coaxial relays was built to our speci¬ 
fication by Dow Key. Using these facilities, we can take 
a 60-watt transmitter and operate consistently on 14 MC 
during the peak of evening QBM, which proves over and 
over again that, it is the antenna and its installation 
which affects station performance ihe most* Needless to 
say, the combination of antennas is fed to any combi¬ 
nation of equipment that you would like to try out* We 
have a total of fifteen operating positions, eight of 
which are in the display building. You can make a side- 
by-side comparison of Swan, Hammarlund, National, 
Gonset, Johnson, Hallierafter, Collins and Drake equip¬ 
ments* Isn't it about time that someone provided a 



Herb WTIBT at his desk. 


means of allowing you to test equipment out under 
favorable circumstances ? 

The three levels are, respectively, component stock, 
equipment display, and equipment stock* In the base¬ 
ment* bright, cheery aisles with new clean shelving 
provide a quick means of finding most amateur desired 
components* Tubes, diodes and other solid-state devices 
are found here. Resistors, condensers, controls, relays, 
chassis and connectors may be found. Rotors, lightning 
arresters, coaxial cable, head phones* £i*eakera, micro¬ 
phones and toroidal filters are found. AM of the popular 
types of coaxial cable will be found plus the special 
multi-cun doctor cables required for rotators and telsyn 
systems. 

Our shipping and receiving department is right around 
the corner and we strive to effect shipment on the same 
day that your order is received* Although we use parcel 
post most of the time, we are also able to ship via REA 
from Ayer, Massachusetts, or by local truck at your 
command. The man in charge of our shipping has had 
considerable experience in packing properly and we have 
never had a complaint* 

On the ground level you will find our display facili¬ 
ties, and here you will meet our smiling receptionist- 
secretary. It is she w r ho has control of switches for an¬ 
tennas and power to the various equipments that you 
would like to try out. And when you come in, our gal 
Friday will want to know your name, address and call 
sign, if you have one, so that she can properly prepare 
a stencil and add your name to our mailing Its U Those 
making inquiry and purchasing for the first time will 
likewise be put on the mailing list; and when we can 
atTord to send out bulletins and special announcements, 
you will automatically receive them. Our large sales area 
stores new equipment. A somewhat smaller room dis¬ 
plays several hundred pieces of used equipment. The 
used equipment bears the same guarantee as the new 
gear. We have arranged display facilities in both rooms 
equally. Acoustically our ceiling is specially treated and, 
because we have a rug on the floor, we can dampen out 
all sound reflections and make reproductions as lifelike 
as possible. Reproductions can be effected through any 



Herb trying out one of the many stations on display. 



Port of the lob used for repair and tests. 
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of our ceiling- mounted speakers or tnrough any speaker 
your choice in he associated with the equipment that 
you art- interested in. 

Going upstairs one more flight you will find our 
crystal Lank with over 10,000 crystals in stock including 
many; many special types. You will find part of our new 
^tock inventory and you will find hundreds and hundreds 
of used pieces stored on steel shelves for display and 
trial* Special cabinets for the storage of microphones. 
FtF converters and test equipment are likewise available. 

A major difference in our merchandising is the lack 
of loud, pretentious selling devices. We are not cluttered 
with display upon display of merchandise for impulse 
buying. Because we are in the country and do not at¬ 
tract large numbers of people at one time, we prefer to 
give a homelike atmosphere to our friends. We don't 
pressure-sell you anything. We would rather that you 
inquire and buy from us. Our terms likewise will come 
ns a surprise. 

Because our business has so large a percentage of the 
personal element in it and because there is such a va¬ 
riety to this ham world of ours, we sell according to a 
fixed polity, as outlined below. Study these simple points 
and see if they don't fit your need: 



A, Our prices quoted are regularly established selling prices. No 
discounts are ever offered. Somehow or other and over A long 
period, manufacturers catering to our trade have rountlnely estab¬ 
lished a maximum discount to us which is hut 25Our 
pjtpefieiic’e is that wo cannot, properly accommodate our friends 
without huvhig the full use of this "commission.* J 


B. We will use our discretion and ship in the most economical 
way consistent with Hie safety of the equipment involved. All 
transmitters and receivers will be shipped Railway Express unless 
otherwise noted. Normally c&st^ are considered the burden of the 
I'ustszner unless otherwise indjcuted. Please allow enough for 
postage. Insurance, etc. 


C. \\v guarantee what we sell and what we service, and to the 
extent possible we act as ;m authorized service agent for nil 
brands that we represent. We will, therefore, abide by the 
original manufadurfcfa guarantee and in addition warrant you 
satisfaiilmi on every purchase, whether new or used. 

IK Merchandise purchased may he exchanged or returned for 
refund w tt lain 2 weeks or exchanged for credit within 30 days 
from the date of the original purchase. Used equipment is sub¬ 
sequently guaranteed 90 days from the date of purchase while 
new equipment is guaranteed a minimum of 6 months or longer 
depending on the manufacturer. 

K. Merchandise to he relumed must he prepaid to us and re¬ 
turns should only be made JUr permission is granted. 

F. Until you receive your newly ordered material ami until it 
performs to your satisfaction you may keep it and continue using 
tlwj material which you have agreed to subsequently trade in. 

All of the standard, regular amateur equipment may 
be purchased from the Herbert W« Gordon Company. 
Items such as log books, periodicals, call books are al¬ 
ways available. Publications of the A ERL, CQ and 73 
rre likewise here for sale. An extensive listing of sur¬ 
plus manuals and technical books are available for 
reproduction and/or sale at modest cost. A technical 
consulting service is always available at no charge; so 
if you have a problem, do not hesitate to put this in 
writing and ask for our help. 

If you are a resident of Massachusetts, don't forget 
that we have a sales tax that we must collect. Please 
make provision for this. 

And so, we welcome our ham friends to visit u» and 
to inspect our plant. We hope it pleases you and we 
hope that we may be enabled to serve your needs for 
years to come. 


73 

Herb Gordon. WUHY 


Here are a few views around the Herbert W. Gor¬ 
don Co. At the top is a part af the tremendous 
stock of used ham gear on display. The second 
photo shows o fraction of the basement stock of 
new components. Below that is part of the display 
of used, high quality test equipment such as Gen¬ 
eral Radio, Hewlett-Packard, etc. And at the right 
is a view of part of one of the many shelves con¬ 
taining new, factory-fresh ham gear. 
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Ham marlund 


The Mamma 1 lund name l 'as been connected 
with amateur radio since ham radio began. It 
is a tradition for American hams to be asso¬ 
ciated at some time in their lives with this fine 
product. Today Hammerhmd’s new factory in 
Mars Hill, North Carolina is busy turning out 
hundreds of sets for government military ap¬ 
plication. But we are still able to secure a 
limited quantity of receivers for amateur use 
and we carry in stock the HQ180A, HQ170A, 


HQ170AVHF, HQ110A, HQ11AVHF, HQ145, 
11X50A and the HX1LA, We also have the 
HQ100A in quantity and the HQ1Q5 referred 
to elsewhere in this catalog. This is a rather 
broad iine of equipment and obviously encom¬ 
passes most of what hams want. Study the 
specifications and price structure. We carry 
these models in stock and their matching 
speakers as well. Remember that clocks are 
available at $10 extra. 



HQ180A—$449.00 

F requency Ran ye Covered: .54-1.05mc/s; 
1 .05-2.05mc/s; 2.05-4,04mc/s; 4.0-7.85mc/s; 

7.85—15.35me/s; 15.35-30.0ntc/s. 

Bv ndspr* €td Calibration: Dial markings every 
5 ke/s on 15, 20, 40 and 80 meter bands; 
every lOkc/s on 10 meter band; plus arbitrary 
0-100 logging scale. 

Maximum Audio Output: 1.0 Watt (Undis¬ 
torted) 

Pass band Tuning Range: plus; minus 3KCS 
with calibration every 1 KC. 8:1 vernier tun¬ 
ing ratio. 

Output impedance: 3.2 Ohms (EIA Standard) 
plus 500 Ohms. 



HQ110A—$249.00 


The UQ L10A is an amateur band superhete¬ 
rodyne with full frequency coverage. 100 me¬ 
ters, 1.8-2mc, calibrated in 5 kc divisions. 80 
meters, 3.5 to Inic calibrated in 5kc divisions. 
40 meters, 7.0 to 7.9 me calibrated in 5kc divi¬ 
sions. 40 meters, 7.0 to 7.3 me calibrated in 
5ke divisions. 20 meters, 14.0 to 14.4 me cali¬ 


A 1 C Action: Operates on RF and 3 IF stages. 
Provides fast charge—adjustable discharge 
smooth acting A VC. Delayed A VC applied to 
the RF stage. Better than .001 second attack 
time and .01-.1-1 second decay time. Off posi¬ 
tion. 

Sensitivity: An average of 1.5 microvolts pro¬ 
duces 10:1 signal-to-noise ratio on AM ap¬ 
proximately .7 uv on CW and SSB. 

Antenna. Input: 50-500 ohms; balanced or un¬ 
balanced. 

A tot&nna Compensator: Permits compensat ion 
fur loading effects of various type antennas, or 
balanced transmission line. 

lit at Frt queticy Onciltntor: Variable from zero 
beat plus/minus 2KCs plus fixed position for 
SSB. 

Slot Filter: Range plus/minus oKCS of center 
frequency. Attenuation over plus, minus 5KCS 
range provides over 40db. Calibrations every 
lkc. Maximum attenuation using slot depth 
control is tiOdb. 8:1 vernier tuning ratio. 

Bower Supply: 105-125 volts 50-60 cps. at' 
power consumption. 120 watts. 

Meter: Calibrated 1 to 9 in steps approxi¬ 
mately 6db. Also includes db scale, above 5-9 
to plus 40 db. (Meter deflects on all types of 
signals.) 

.Y nisi Limit t r: Adjustable series type provides 
both positive and negative clipping. 


brated in 10 kc divisions. 15 meters 21.0 to 
21.6 me calibrated in 10 kc divisions. 10 me¬ 
ters, 28.0 to 30.0 me calibrated in 20kc divi¬ 
sions. 6 meters 50 to 54 me calibrated in 50 kc 
divisions. There is also a two meter scale pro¬ 
vided for use with an external converter hav¬ 
ing an output at 50 me. This set is double con¬ 
version starting at 7mc. There is a very excel¬ 
lent noise limiter and equally good Q multi¬ 
plier. The receiver is equipped with an S meter 
and a Beat frequency oscillator. This receiver 
has a linear detector for SSB and cw signals. 
The tube line up in the HQ 110 is a 6BZ6 RF 
amplifier. A 6BE6 mixer, another 6BE6 con¬ 
verter, a 12-AX7 Q multiplier and first audio. 
A 6BA6 IF amplifier. A 6AZ8 linear detector. 
Second IF amplifier and BFO. A 6BJ7 de¬ 
tector. noise limiter and AYC tube. A 6AQ5 
audio output tube. A 6BZ6 crystal calibrator, 
a 6C4 high frequency oscillator. An OB2 volt¬ 
age regulator and a 5U4 full wave rectifier. 
The HQll.OA is a very popular amateur re¬ 
ceiver and is widely used on 6 meters. A YHF 
version with built in converters for 6 and 2 is 
available at $299.00. 
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HQ170A—$369.00 
HQ 170AVH F—$429.00 

The HQ 170A is virtually the best Hammer- 
lund receiver for amateur use. Study the spe¬ 
cifications listed below and bear in mind that 
the same receiver is also furnished as a VHF 
model with the addition of converters for 2 
and 6 meters. 

Amateur Bands Covered: 0, 10, lb, 20, 40, 80 
and 160 meter bands. 

Calibration: Dial markings every 5 KCS on 
20, 40, 80 and 160 meter bands: every 10 KCS 
on 15 meter band; every 20 KCS on 10 meter 
band; every 50KCS on 6 meter band. Plus 2 
meter calibration scale. 

\ timber of Frequency Colt versions : Dual on 
160 and 80 meter bands. Triple on 40, 20, 15. 
10 and 6 meter bands. 

Frequency Range Covered: 1.8-2.0MCS, 3.5- 
4.0MCS, 7.0-7.3MCS, 14.0-14.4 MCS, 21.0-21.6 
MCS, 50.0-54.0 MCS. Converter Scale 144-148 
MCS. 

Maximum Audio Output: 1.0 Watt (Undis- 
torted) 

Pa unhand Tuning Range: plus/minus 3KCS 
with calibration every 1KC. 8:1 vernier tun¬ 
ing ratio. 

Output impedance: 3.2 Ohms (E1A Standard) 
plus 500 Ohms. 

Al'C Action: Operates on RF and 311 stages. 
Provides fast charge — adjustable discharge 
smooth acting AVC. Delayed AYC applied to 
the RF and (1) IF stage. Better than .001 
second attack time and .01-1.1. Second decay 
time. Off position. 

Adjustable Selectivity and Selectable Side- 
bands: 6db bandwidths Upper sideband-—1-2-3 
kcs. Dower sideband — 1-2 —3KCS. Both side¬ 
bands —.5 —2-4 — 6kcs. 

Sennitivity: An average of 1.5 microvolts pro¬ 
duces 10:1 signal-to-nOise ratio on AM ap¬ 
proximately ,7 uv on CW and SSR. 

Antenna Input: 100 ohms nominal balanced or 
unbalanced. Provision for separate 50 ohm co¬ 


axial 6 meter antenna. Plus S0239 (UHF) 
Antenna connector accessory socket. 

Antenna Compensator: Permits compensation 
for loading effects of various type antennas 
or balanced transmission line. 

Brat Frequency Oscillator: Variable from 
zero beat plus minus 2kcs plus fixed position 
for SSB. 

Slot Filter: Range plus/minus 5 kcs of center 
frequency. Attenuation ov plus/minus 5kcs 
range provides over 40db, Calibrations every 
Ike. Maximum attenuation using slot depth 
control is OOdb. 8:1 vernier tuning ratio. 
Power Supply: 105-125 volts 50-60 cps. A.C. 
power Consumption. 120 watts. 

"S” Meter: Calibrated 1 to 9 in steps approxi¬ 
mately 6db. Also includes db scale, above S-9 
to plus 40 db. (Meter deflects on all types of 
signals.) 

.V oise Limiter: Adjustable series type provides 
both positive and negative clipping. 

Front Panel Equipment: 

Main Tuning 

Vernier or Bandpass .Tuning 
Sensitivity (RF Gain) : 
on/off switch 

Selectivity: 0.5-1-2-3 KCS 
(per sidc*band) 

Sideband: U pper-lower-botb 
Audio Gain 
Antenna Compensator 
Tuning Range (Band Selector) 

Function Switch: AM-SSB-CW 
Slot Freq. Calib.-Slot Depth 
CW Tone (BFO Pitch) 

Noise Limiter, adjustable 
on /off switch 

AVC, off-slow-medium-fast 
Send-Receive-Calibrate 

Phone Jack 
“S” Meter 
Dial Scale Reset 

Rear Panel Equipment: Terminals for speaker 
connections 

3.2 ohm for voice coil 
500 ohm for line or VOX 
Accessory socket for preamp. Q-multiplier or 
converter. System socket for simplified asso¬ 
ciated transmitter'/receiver control. 
Phono-type coax fitting 455 KC output for Q- 
multiplier or other use. 

S-meter controls. 

Antenna input terminals plus S0239 for HF 
input and phono-type coax input for <1 meter 
antenna or converter unit. 

Dimensions: 10(4"H x 19"W x 13"D 

Wt. 38 lbs. 

Shipping Wt. 45 Lbs. 

24 hour clock-timer: Combi nation clock and 
automatic timer. Aids in meeting prearranged 
schedules. Optional extra at 10. 


Other Hammariund Products 


HX50A—$495.00 

Matching speakers: 

S200 $20.00 

S100 $15.00 

Twenty-four clock $10.00 
IiX 50A Sideband transmitter. 


80-10 meters, $495.00 

HX 50A Sideband transmitter, 

same as above plus 160 meters. $515.00 

HXL-1 150 W PEP input 1000 W CW linear 
amplifier. 80-10 meters. Matches the appear¬ 
ance of the HX-50A. $395.00 
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Heights Towers 


This picture illustrates a new type of tower 
designed for the radio ham. It is a product 
of the Heights Manufacturing Co. of Detroit. 
Michigan. That which makes the Heights 
tower unique and particularly suitable for ham 
use is the fact that this is a self-supporting 
tower which, excepting for its base, is made 
entirely of aluminum. It is a tapered tower 
designed for 80 MPH winds. The Heights line 
includes towers rated at 2 sq/ft antenna wind- 
load all the way up to 26 sq/ft wind-load— 
translated in another way, from a wind-load 
of 60 lbs to a wind-load of 520 lbs. 

A typical tower for ham use using a single 
TA33 trap triband beam should be mounted 
on a tow'er rated at least 5 and preferably 
8 sq/ft. Now here is the surprise. A 72' tower 
rated at 8 sq/ft weighs only 188 lbs, yet this 
same tower is designed for folded-over opera¬ 
tion and when in the vertical position positively 
does not require guying. All tower sections are 
8' long and are shipped in nested bundles for 
ease in transportation and handling. 

Let me cite some typical examples of Heights 
towers. The 72-footer that we have is a fold- 
over. The fold-over mechanism by and of itself 
has a list price of $250. This is a winch- 
operated, hinged assembly, the base of which 
weighs 200 lbs and requires a concrete pad 
approximately 4' square by 4' of depth. This 
is catalog number WOHB-22. The 22 means 
that it will mate with 22" triangular sections. 
Similar bases are available for 18" triangular 
sections and for 26" sections. There are also 
roof mounts that are hinged should you want 
to mount the tower on a roof. These are avail¬ 
able for 14", 18", 22", and 26" towers. When 
purchasing such a tower you would naturally 
want a top section. This top section is tapered 
and includes a bearing for the antenna mount. 
The top sections are called AT units. Thev are 
the AT-11 at $25, AT-14 at $33, and the AT-18 
at $64. All prices are list. 

Beneath the top section there is a tapered 
junction section and this bears the nomencla¬ 
ture of AJ. Thus we have A.J-14 at $25; AJ-18 
at $50; A 4-22 at $75; AJ-26 at $100. Again 
these are list prices. The J sections serve to 
trnasfer one smaller dimension tower section 
to a larger dimension section. Thus, if you 
started with an 11" top. your next dimension 
would be 14" and then 18" and then 22" and 
finally 26", The maximum number of straight 


sections (which merely couple together) that 
you can hook together in one series is 6. and 
this limit of 6 applies only to 26" triangular 
tower widths. For 22" widths, the maximum 
number is 3; for 18" and 14", 3; on the 11" 
width, the maximum is only one. These straight 
sections which couple together are called AC 
units. Thev are priced at $25 for AC-11 and 
AC-14; $5*0 f«,i AC-18; $75 for AC-22; $100 
for AC-26. 

it is possible to thus make up any combi¬ 
nation of tower height from 80' all the way 
up to 136'. All of these are self-supporting and 
all of them have pre-determined wind-load 
limits. 

So that you will understand what a typical 
wind-load might be, most TV antennas and 
small two-way radio antennas or small 2- and 
6-meter beams should carry a tower rated at 
2 sq/ft. Very large TV and two-way radio 
antennas or 6- and 10-meter beams and small 
tri-banders should have a tower rated 5 sq/ft. 
Medium 20- and 40-meter beams and medium 
tri-banders require 8 sq/ft. Large 20- and 
40-meter beams and the largest tri-banders 
should be rated 11 or 14 sq/ft. The very larg¬ 
est 20 and 40-meter beams and multiple an¬ 
tenna arrays would require between 18 and 
26 sq/ft. 

All of the prices referred to in this Heights 
Manufacturing Company ad are list prices and 
are subject to a 33% discount. 

All Heights towers are delivered drop- 
shipped on a prepaid basis so that once you 
compute your cost, it is in reality the delivered 
cost. We have charts showing how you can 
compose your own tow'er for every rated load 
and for every height. Bear in mind that these 
towers are light—they are aluminum—they are 
constructed by certified welders. You can get 
some idea of their mechanical rigidity by ob¬ 
serving the weight imposed upon the tower in 
the illustration. 

A typical tower such as the one we have 
here in Harvard is 72’. It is a winch-operated, 
hinged unit and were we to have sold this to 
a customer direct, it would have cost only $432. 
It is rated at 8 sq/ft. The aluminum part is 
only 188 lbs. The steel base on w'hieh it rests 
is 200 lbs. Once erected, these towers will last 
and last with no corrosion, and no painting. 

We are very sold on these towers and rec¬ 
ommend them highly. 
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Rohn Towers 

Early in our business history, it became necessary 
for us to handle a popular line of towers. Investi¬ 
gation revealed that the most widespread tower 
used in our country was Rohn, made out in Peo¬ 
ria, Illinois. They are probably the largest tower 
manufacturing company and their line is very 
broad. The hams that I talked with indicated that 
two numbers were particularly applicable to ham 
work. These are what Rohn calls —G shown at the 
right in the illustration and —25 shown at the left. 
Whereas the number 6 weighs 31 lbs per 10’ sec¬ 
tion, the number 25 will weigh 40 lbs. These tower 
sections can be made up into practically any 
length up to 300'. They should be guyed every 2 
or 3 sections. 

We have most every item in both lines. The —25 
line is considered to be slightly better. For ex¬ 
ample, —25 will support a downward thrust on the 
bottom tower section of 15,540 lbs where the #6 
section is rated at 12,500 lbs. On the #6, the side- 
rail diameter is 1" O.D. and —16 gauge. On the 
—25, the si derail diameter is o.d. at 16 gauge. 

Each tower section has packed within its legs 
the nuts and bolts necessary to lock securely the 
next telescoping section. The #25 which is zig¬ 
zagged is as easy to climb as the #6 which has no 
zigzag. Both towers are heavily galvanized after 
fabrication which means that the interior of the 
tubing is covered with zinc as well as the outside. 

Tapered top sections for both sizes are available 
and there are various base devices such as you 
might want if you were going to put the tower on 
the top of a peaked roof or a flat roof, 

Rohn towers can be crudely estimated costwise 
by figuring $2 per lineal foot of heiight for #6 
and $2.50 for #25. This takes into consideration all 
the accessories that will be required such as guy 
wires, turnbuekles, clips, and the accessory shelf 
on which to mount the rotor. 

We normally have several hundred sections of 
Rohn towers in stock and we can arrange so 
that the factory can drop-ship Rohn to you if you 



do not want to have them shipped from this point 
in Harvard, Mass. More hams use Rohn than any 
other type. There must be a good reason. Re¬ 
member, also, that we have the Rohn fold-over 
towers, the Rohn crank-up towers in stock, and 
that we can get for you the motorized type of 
crank-up and even their self-supporting type 
tower. 

Here is a listing of #6 and #25 showing your 
cost and the individual weights: 


#6 DESCRIPTION #25 


Cal* Nn* 

Price 

lbs* 


Cat, No* 

Price 

lbs. 

m 

$15.96 

31 

10"tower section 

25G 

?I8.50 

40 

<;ag 

17.25 

31 

10' top section (#25—-9') 

25AG 

19.50 

31 

ssfsn 

10.75 

14 

5' top section 

— 


■— 

SB6G 

7*25 

11 

3 f i ft short base section for con- 

SB25G 

8*50 

10 

BPC-fiG 

15.65 

25 

crete 

Concrete base plate 

BFC-25G 

15*65 

25 

FR6G 

14.30 

22 

Flat roof mount 

FR25G 

17.40 

22 

PROG 

21,50 

14 

Peak roof mount 

PR25G 

21.50 

14 

RP6G 

1.75 

2 

Rotor post 

RP25G 

1.75 

2 

BP6G 

5.65 

10 

Base plate ffor drive*!n base) 

BP25G 

5.65 

10 

DR6G-4 

5.00 

7 

A f drive rods (set of 3) 

DR25G 

5*35 

i 

DR6G-2 

3.25 

4 

2' drive rods (set of 3) 

-- 

■— 

— 

DTS 

3.00 

1 

Drive tool 

DT25 

3.09 

i 

BHF6G 

21.50 

15 

Hinged Base plate 

BPH25G 

21.50 

15 

EF-6-45 

45*00 

18 

Aluminum erection fixture—fits 

EF-6-45 

45*00 

IS 

p-e-45 

25*00 

n 

models with 1" and 1*4" side 
rails 

Pole only for EF*G-45 

P-6-45 

25*00 

11 

H-6-45 

25,00 

i 

Head only for EF-6-45 

H-6*45 

25*00 

7 

HB6AG 

4.50 

s 

Adjustable house bracket (up to 

HB25AG 

4*50 

8 

HB6BG 

5.75 

10 

15") 

Adjustable house bracket (15" to 

HB25BG 

5.75 

10 

HR6CG 

7,75 

12 

24") 

Adjustable house bracket *24" to 

HB26CG 

7*75 

12 

HB6P 

5,25 

11 

36") 

Adjustable house bracket (uni- 

_ 

-— .— 

* 

EB615G 

3.50 

4 

versal) 

Eave bracket (15") 

EB2515G 

3.50 

4 

EB624G 

4.00 

5 

Eave bracket 124" I 

EB2524G 

4*00 

5 

EB625G 

3.50 

7 

Eave bracket (universal) 

EB2525G 

3.50 

7 

AS6G 

9.00 

5 

Accessory shelf—circular plat* 1 

AS25G 

9*00 

5 

TB50 

,60 

IL 

for mounting rotor inside of 
tower 

Tower bushing—1*4" I.D* 

TB50 

.60 

% 

TBT5 

.60 

i? 

Tower bushing—1%" LD* 

TB75 

.60 

% 

S-l 

L-2 

.so 

1.95 

$ 

Rubber grommet (1 PC.) 

Rubber grommet (2 pcs*) 

S-l 

T.-2 

.80 

1.93 

§ 

tJHFfcti 

3,50 

4 

Side arm mount for UHF & FM 

UHF25G 

3.50 

4 


antennas 
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Tristao 

Towers 

At the Boston ARRL Ham Fest this 
past Spring, we were introduced to Mr. 
John Hultquist who represented the 
Tristao Tower Company. Although I 
was impressed with his literature, I was 
more impressed 'with the proven claims 
about one of their products and so 1 
ordered one of each of their CZ-454 and 
their CZ-437. When these towers sub¬ 
sequently arrived, I showed them to 
many of the visiting firemen and we all 
agreed this was a very fine product. It 
! ' possibly the best value for a similar 
product made in this country. The im¬ 
portant feature of this design pro¬ 
vides a crank-up tower with maximum 
strength-to-weight ratio which does not 
require any guy wires if the unit is 
bracketed to the side of your house. Ac¬ 
cordingly, this tower presents an un¬ 
usually clean appearance. It will easily 
suppoi t a tri-band beam at 6T. it will 
quickly and safely lower to a twenty 
loot level when high winds are ex¬ 
pected. 1 his CZ series includes a new- 
style winch with an automatic-locking 
disc brake for constant safety. If you 
should take your hand off the winch, 
for example, the tower will go neither 
up nor down. The winch is capable of 
supporting up to 1500 lbs of downward 
thrust. The design of the winch permits 
you to padlock against unauthorized use. 

I Js tower is a complete package. Be¬ 
sides the heavy diagonal bracing on all 
three sides, the package includes the 
rotating plate cut for the COR rotators, 
a hinged base plate for easy erection, 
steel brackets for attaching’ the tower 
to the house, and even the bolts neces¬ 
sary to clamp the base to the concrete 
pad. There are no extras to buy and 
this CZ line is hot-dipped galvanized in¬ 



side and out after fabrication for long, 
long life. 


The CZ-454 is a 3-section tower, each 
20' long, it is complete as described and 
weighs 380 !bs. The face width at the 
top section is 12%". When extended, 
the tower is 54' long. Lou Tristao rec¬ 
ommends a pad 30"x30"x2' deep of con¬ 
crete. The price on this model is $350. 

Similarly designed, is the 37' tower 
comprising two 20' sections and weigh¬ 
ing 235 lbs. It is available for $240. The 
concrete base recommended for this is 
a 2' cube. 

Both towers include a 2" I.D. mast 
shelf so as to support your masting. 
Pound for pound, this is one of the best 
tower values ever offered and we have, 
since taking on the line, sold a consider¬ 
able number of them. We carry the 37- 
footer, the 54- footer, and the new CZ- 
472 which is a 72-footer selling for 
$485. 

The Tristao is one tower you can have 
confidence in and feel safe about. 
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Mosley 


TA-33 

I'he Mosley TA-33 is considered to be a 
most popular tri-band beam. When listening 
on the air, you will bear many references to 
its use. Carl Mosley lias succeeded in making 
trap antennas which will keep out the mois¬ 
ture and not break down at a kilowatt. In the 
early days of trap antenna design, the re¬ 
placement of traps was indeed a problem but 
I can assure you now that this has been mas¬ 
tered and once elected, the trap seam itself 
will not cause any difficulty. 

The TA-33 is a 3-element beam and pro¬ 
vides outstanding performance on the 10, 15, 
and 20 meter hands. It is exceptionally broad- 
banded and provides for very low VSWR on 
each ba^d. For example, on 20 meters, you can 
cover the entire range from 14 to 14.35 with 
a ratio of less than 2.0. This is naturally bet¬ 
ter on 15 meters and on 10 meters the highest 
ratio for the entire hand is 2.2. The TA-33 is 
rated at 1000 watts DC input. It will provide 
up to 8 db of gain. Its front to back ratio is 
20 db or better. The maximum element length 
is 28'. The boom length is 14'. The turning 
radius if 15%'. The wind-load is 114 lbs and 
the wind-surface is considered 5.7/sq.ft. The 
actual weight of the assembled! antenna is just 
under 40 lbs. The TA-33 sells for $120.99 now, 
having recently gone up because of the in¬ 
creased cost of materials. 

TA-33 Jr. 

The same antenna in a slightly smaller de¬ 
sign called the TA-33 Junior, is rated for 300 
watts AM or 1000 watts PEP on sideband. It 
provides essentially the same gain and per¬ 
formance and costs but $84.30. 

Classic 33 

For those wanting the best possible 3-band 
beam, the Mosley Classic 33 is available at 
$131.95. This is rightly called the Trap Mas¬ 
ter. The essential specifications are similar to 
the standard TA-33 except that the gain on 
this antenna is approximately 0.3 db better; 
the maximum element length is 21 >' instead of 
28'; the boom length has been increased from 
14' to 18'. The turning radius has been in¬ 
creased from 15 * ii' to 16'. The wind surface 
rating on this antenna is 6' and the weight 
is 60 lbs. The improvements in this antenna 
are primarily mechanical although they do 
feature a new matching system. The feed on 
all of these antennas is a standard 52-ohm 
Ii< 1-8 coax. The entire family of TA-33’s me¬ 
chanically matches with 2" masting and should 
be used with the TR-44 or the ham M rotors. 



Mobile Antennas 

The new Lancer 1000 by Mosley is the first 
5-band operated mobile antenna rated for a 
full kilowatt which conies in a coiled caddy 
case. The tip on the Lancer includes a corona 
ling. Each antenna is mechanically adjusted 
to the desired band frequency by means of an 
Allen wrench and each lower whip section is 
hinged securely by means of a wing nut as¬ 
sembly. The basic antenna operates on 10 
meters without a coil and each coil as may 
be required for the other bands is designed 
for optimum Q at an SWR of 1.5 to 1 or bet¬ 
ter. The range on 80 meters is approximately 
25 KC; on 40—35 KG; on 20—60 KC, on 15- - 
100 KC; and on 10—!300 KC—before new ad¬ 
justment is required. The price on these mo¬ 
bile Lancers for the complete antenna is 
$79.61. The basic antenna for 10 meters alone 
is $32.31; the 16 meter coil is $8.07; the 20 
meter coil, $8.64; 40 meter, $10.90; 75 meter, 
$17.05. The basic top whip section is $8.09 
and the coil caddy carrying case is $6.63. 

We carry the TA-36 in stock, i ’his is a 6- 
element configuration using 4 elements on 10, 
3 on 15, and 3 on 20. This antenna is rated 
at 1000 watts DC input and matches 52-ohm 
cable. Its gain on 10 meters is 9 db; on 15, 
8.5 db; and on 20, 8 db. The front to back 
ratio is 20 on all bands. The boom length is 
24'. The wind surface area is 10.7 sq.ft, and 
the assembled weight is 69 lbs. Its cost is 
$152.59. 

We cany most of the Mosley line including 
the El Toro trap dipoles, the vertical antenna 
RV-4 for 10, 15, 20, and 40 meters and priced 
at $35.13; the V-48 which is the best trap 
vertical is available for 80 and 40 meters at 
$103.09. We also carry the VHP SeotchMaster 
series including the A508 providing 5-elements 
for 6 meters at $31.91. The 876-S has 7-ele- 
nients for 6 meters at $39.78 and the 892-S 
has 9-elements for 2 meters and is priced at 
$18.59. 

The Mosley line is well received in the ama¬ 
teur fraternity and we are pleased to state 
that we stock it heavily—And use them, too. 
See the picture on the back page. 
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New-Tronics 




We carry the complete New-Tronics line of 
mobile antennas including the standard 
Hustler and the Super Hustlei*. Whatever your 
mobile needs may be, you can be assured of 
perfect performance with the New-Tronic’s 
Hustler. The standard rating for any standard 
Hustler is 300 watts pep. This is conservative. 
And many Swan equipped mobile units with 
500 watts of FE rating work with these 
standard Hustlers. The Super Hustler has a 
rating of 1000 watts. 

There are two folded over mast assemblies. 
One of these is the MO I folding at 15" when 
the base is used on rear deck or fender mounts. 
And the other for bumper mounts folds at 
27" and is their number MO-2. Because the 
Hustler is specially constructed with multi¬ 
strand Litzendraht wire, the Q of their coils 
is relatively high with the VSWR being less 
than 2^ to 1 from any center frequency set¬ 
ting within the following band widths: 

10 meters—Approximately 100 to 120 KG 
15 meters—Approximately ! 00 to 120 KC 
20 meters—Approximately 80 to 100 KC 
40 meters—Approximately 40 to 60 KC 
75 meters—Approximately 25 to 30 KC 


! •! 



Antenna Assembly Consists of One Mast and 

One Resonator 

MO-1 54" mast folds at 15" from base swivels 
360° (for rear deck or fender mount). 

Wet. 2 lb. ..... $7.95 

MO-2 54" mast folds at 27"' from base swivels 
360° (for bumper mount). Wgt. 2 lb. ... $7.95 
RM-10 10 meter resonator, max. 80"—min. 75". 

Wgt. 11 oz. $ 5.95 

RM-15 15 meter resonator, max. 81"—min 70". 

Wgt. 12 oz. $6.95 

RM-20 20 meter resonator, max. 83"—min. 78". 

W&t. 13 oz. $7.95 

RM-10 40 meter resonator, max. 92"—min. 87". 

Wgt. 1 lb. 4 oz. $ 9.95 

RM-75 75 meter resonator, max. 97"—min. 91". 


RM-10-S 

75" .... 

10 

meter 

resonator. 

max. 

80 

RM-15-S 

76" _ 

15 

meter 

resonator. 

max. 

81 

RM-20-S 

78" _ 

20 

meter 

resonator. 

max. 

83 

RM-40-S 
87" _ 

40 

meter 

resonator. 

max. 

92 

RM-75-S 
91" _ 

75 

meter 

resonator. 

max. 

97 


ft 


-min. 


BM*1 Stainless steel strap fits against any 
shape bumper yet is inconspicuous. Length of 
strap permits mount to be attached to any 


bumper. Assembly is held rigid by two r /m" 
“J” bolts at the top of the bumper and strap 
clamp at bottom. Minimum clearance between 
bumper and car body required. Base is standard 
New-Tronics, Model C-32. Hardware is cad¬ 
mium plated. Wgt. 1 lb. 13 oz. ........ $6.95 

BM-2 Same construction as Model BM-1 except 
without base. Wgt. 1 lb, 4 oz... $4.95 


‘lustier Trap Vertical 

The newest trap vertical, the Hustler Model 
4BTV selling at $32.95, is now in stock. It 
operates with better than 2-1 SWR and with 
the legal limit of power on 40 meters through 
10 meters. 52-ohm coax is required. You may 
operate on 80 meters by adding a standard 
RM75S Super-Hustler when you use high pow¬ 
er or a regular RM75 for 300 watts or less—to 
the top of this antenna when you install it. 
No guys are required. The clamps furnished 
are stainless steel. The overall height is 19' 8". 
This antenna promises to be a most popular 
item. 


We also carry in stock the Coveya-6 six 
meter cardioid pattern antenna at $39.90 and 
the Cliff Dweller, which is the only remotely 
tuned dipole for limited antenna space of 75, 
40 and 10 meters all in one antenna. The price 
is $149.50. 
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Coaxial Cable 
And Connectors 

We have over 100,000 feet of coaxial cable 
ia stock including all of the popular types. We 
carry the multi-connector cable for the CD 
Ham M, the TR44 and the AR22 in stock. 
Space does not permit the complete listing of 
all of our cables and connectors. 

In the past two years civil unrest and na¬ 
tionalist independence movements have made 
headlines. The declaration of independence in 
Rhodesia has vitally affected the copper pro¬ 
duction in nearby Zambia, The continuing un¬ 
rest in Chile and Peru, the tormenting of 
strife and strikes has likewise taken our at¬ 
tention. The constant eroding- shrinkage of the 
dollar is know’n to us all. 

Nowhere has the impact of these movements 
been more pronounced than in the prices of 
metals and especially in brass and copper mill 
products. The London market price on copper 
today is close to three times what it was bare¬ 
ly eighteen months ago. and we don't know 
from day to day where the price will stop. To 
protect themselves, manufacturers who supply 
this company with coax are now quoting me 
May and June deliveries at a price to be es¬ 
tablished then. Based upon these facts, the 
prices that we charge are as follows for com¬ 
mon numbers. 


RG58 COAX BARGAIN. We were just able 
to find on November 17, 300 10" metal spools, 
each wound with 100’ of factory-fresh RG58 
coax. This material, made by Phafo, is priced os 
a special at $6.95 in one of our great mail order 
catalogs. You can buy it from me for $4.95. 
This is standard 52 ohm cable which can be 
used for general amateur or TV purposes—a 
remarkable value when you consider that the 
regular price is about double. So, stock up now 
and save. 


For the RG8—16c a foot in quantities of 
less than 100 feet, for more than 100 feet 
—14c a foot. 

For the RG8 foam quantities of less than 
100 feet—19f 4 a foot, for more than 100 
feet—1G^. 

For the RG5S—less than 100 feet—9c a foot, 
100 feet or more—8d. 

For the RG59—less than 100 feet—9^ a 
foot, 100 feet or more—8f. 

For Multi-connector cable, 8 wire type as 
used with the Ham M—12^ a foot. 

For use with a TR44, 7 wire cable is like¬ 
wise 10d a foot. 

For AR22 the price is 5t4c a foot. 

PL 259 connectors are 50 each when pur¬ 
chased five at a time, otherwise they are 59c 
each. The adaptors to convert them to small 
coax are 16d each. The adaptors which con¬ 
vert the UHF fittings to the RCA phono fit¬ 
ting are $1.15. This is the M44. We have all 
of the other types normally found or wanted 
including the BNC, the type N. the type HC 
and so forth. For your specific needs write 
describing the RG number that yon wish and 
we will quote you promptly. 


The W2AU 

Baiun 



This is our most popular Baiun. It sells for only $12.95, 
It includes a built-in lightning arrester. Tt matches stand¬ 
ard UHF coax, RG8, RG9, RG11 and RG13. The balun 
is a matching device which couples an unbalanced coaxial 
feed line to a balanced dipole. As such it improves the 
propagation efficiency of your transmitting antenna. The 
W2AU balun is made in two models. Either the 4 to 1 
ratio for coupling a 300 ohm antenna to a 75 ohm feed, 
or the one-to-one ratio normally used with RG8. This 
balun serves as a center insulator. You do not need a 
separate center insulator when constructing your long 
wire dipoles. The physical design of this unit will with¬ 
stand a 650 lb. antenna pull and the balun is broad banded 
to operate between 80 and 10 meters. We have a com¬ 
panion PL259 which is engineered to withstand tremen¬ 
dous pull. This is a special unit which ties together dif¬ 
ferently. It assembles like the type N connector and we 
recommend them specially for use with these baluns. 
When so used you will have no fear of the coax becoming 
loose from the PL259 no matter at what height you sus¬ 
pend the balun. The special PL259 is $1.50 each. We have 
had hams come in who have tried this balun and w r ant a 
second and a third. The results, they say, are worth it, 
and I agree. 
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C D E Rotators 

Many years ago I put up a tower anil put a full-fledged (S-meler I team on 
it of educated aluminum made by my friend W2BDS. This beam had a 
24' boom and since 1 was naive about the subject, I proceeded to buy and 
install at the top of an 80' tower the best rotator that the XYZ Distrib¬ 
uting company had to sell. It lasted about 8 weeks. Oh, these people were 
good to me. 1 shinnied up the tower and on a cold blustery day wished 
I was never born—but somehow or other I got the rotor down, took it 
back, whereupon these kind people gave me a replacement. Again i went 
up the tower and again 1 had operation for about 6 to 8 weeks. With the 
second failure, I decided then and there that 1 would use only the be si 
rotor I could buy which proved, of course, to be the 11AM-M Mode! made 
by CDE. 

Now that I am in business for myself, I carry the complete CDE ro¬ 
tator line. They all have the same appearance and, in effect, the same 
housing. The smallest number selling for $33.1)5 is the AR22, I bis mode) 
is entirely suitable for small 6 meter beams, most 2 meter beams, and 
practically every TV antenna. TR-44 

The next model up, the TR44, surpasses all TV-KM rotators in wind resistance, torque, and 
dead weight load carrying capacity. One of the features of the TR44 is a built-in braking sys¬ 
tem that insures that the antenna will be held in plaee. This is a disk clutch brake arrange¬ 
ment which is disengaged when the motor is energized. The TR44 includes a zener regulated 
meter indicating system and the whole package sells for $69.05. 

The advanced Ham-M is the best rotor system available to the ham at a moderate price. It 
is capable of supporting a 1000 lb. dead weight. It includes a heavy solenoid brake which will 
withstand up to 3500 lbs. of torque from wind pressure. The Ham-M is designed for either 
tower or mast mounting as is the case with the AR22 and the TR44. It is supplied with a pre¬ 
cisely calibrated meter control unit to indicate position through 360° of travel. The Ham-M 
sells for $129.95. 

If you will look on the back cover of this catalog, you will see an illustration of one of our 
towers and the Christmas tree which is on it. Here we use a Mosley TA36, a Cush-Craft 10- 
element 6 meter-beam, an 11-element 2 meter beam and a Kreco 10 meter ground plane. This 
assembly is very large and yet the whole kit and kaboodle is handled with ease by the Ham- 
M. This shows the confidence 1 place in these products. 




Ameco 

In the Ameco line, we have chosen to stock the TX-62 
and its companion VFO, the 621. We have their NuVistor 
preamplifier for 6 and 2 meters. We have their CB line of 
converters of 6 and 2 meters. We have a limited number 
of ON line high-quality converters. We have their all¬ 
band amat eur converter, their CM A, and we have their 
code model oscillator CD'S, and their code practice records 
and radio amateur license manuals. 



The TX62 is an inexpensive compact VHF transmitter. 
It is easy to tune because all circuits excepting the final 
are broad-banded. The meter will read either RF output 
or grid current and the transmitter will work efficiently 
on both 2 and 6 meters. The crystals used are inexpensive 
8 MC types. The power input to the final is To watts, 
phone or CW. The unit includes a solid state power supply 
and will cover 50—52 M< on 6 meters and the whole of 
the 2 meter band including MARS and OAP frequencies. 
The price of this unit, factory wired, is but $149.95. 


Ameco makes a very fine companion VFO. It is a highly 
stable unit, transistorized, with zener diode regulation, ft 
operates from 115Y AC and provides 8 — 9 MC output as 
may be required for 6, 2. or It* meters. The factory wired 
price of this VFO-621 is only $59.95. 

Ameco is a very popular line, welt thought of, ant! very 
practical for most hams to use. 
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Many good harn stmvs have to carry must of the usual 
ham accessories* When we first opened we were asked 
ini Vihrnplex anil we were obliged t;n get these. We 
are now pleased to advise our friends of the availability 
of a complete line of Vibroplexes including' the Vibro* 
keyer which is used with automatic electronic keying 
circuits. This is the paddle type device with three 
terminals which v, ill enable you to properly operate 
any of the standard popular, automatic, electronic key¬ 
ing circuits. We do not carry in stock the ViVroplex 
carrying case, but we certainly can get it for you 
quickly and we can arrange to have any Hug engraved 
with your name on the base for only $1,50 extra. 

The Improved "Original** Vibroplex 

This great new Vibroplex is a smooth and easy work* 
lag BUG. it has won fame on land and sea for its clarity, 
precision and ease of manipulation. Can he slowed 
down to 10 words per minute or less or geared to as 
high rate of speed as desired. 

Stan dan I Chromium tup parts, grey base. $24.95 
Del uxe Chromium base and top parts, with jeweled 
movement, $29.95 

New Super De Luxe “Presents 1 ion f> Vibroplex 

New patented adjustable mam spring affords wider 
range of speed than ever obtained before in semi- 
automatic transmitting key. Beautifully* designed with 


Vibroplex 


pnlLbed chromium preeifiiuned machined parts mounted 
>>u a 24K g'dfi plated base top with colorful red switch 
knob, finger ami thumb piece. This new Super-DeLuxe 
Presentation" Vibroplex key affords a life-time of 
sending enjoyment. Harder than metal, the jewels in this 
key reduce friction, maintain smoother, easier opera¬ 
tion and prolong life. $39,95 

The "Lightning Bug” Vibroplex 

Flat pendulum model. Weight 3 lbs. 8 oz. 

Standard—Polished Chromium top parts, grey base, 
$ 23,95 

De Luxe—Polished Chromium base and top parts, with 
jeweled movement. $29.95 

The "Champion" Vibroplex 

Without circuit closer. Standard finish only* Chromium 
finished lop parts, with grey crystal base. $19.95 

The "Blue Racer" Vibroplex 
Standard—Finish Chromium top parts, grey base $24.95 
DeLuxe— Polished Chromium base and top parts, with 
jeweled movement. $29.95 

Over the years, we have had many requests for Yibrq- 
plex parts to be used for const ruction of a keying 
mechanism for an electronic transmitting unit- This 
beautiful and most efficient * f V ibro-Keyer” is ideal for 
this job. 

Beautiful beige colored base, size %'W* X weight 2% 

pounds. Same large size contacts as furnished on Deluxe 
Vibroplex. Same main frame and super finished parks as 
Deluxe Vibroplex. Colorful red finger and thumb pieces. 
Has the same smooth and easy operating Vibroplex 
t run ion lever, $18.95. Deluxe Finish $24.95. A real * 4 Gem ,# 
adjust able to suit your own 4i taste, 1 * 


Dow-Key 


l 1 radically all of the antenna relays sold in this coun¬ 
try to individual hams come from Broomfield, Colorado 
where they are made by Dow-Key. Gordon Dow has 
succeeded in specializing in one kind of product and has 
done very well with it. We carry practically the entire 
Dow-Key line in 12 V, 48V, HO AC configurations and 
we carry the double male connectors which Mr. Dnw 
originated. 

DKtin Series 

The Dow-Key DK60 series of" coaxial relays are ruggedly 
btfill and individually inspected for complete dependabil¬ 
ity, Because of the quality and adaptability of the relays, 
they are now being used in a multitude of applications 
— Including military, industrial, the amateur field, etc, 
COIL RATINGS: ft, 12, 24. 28. 82, 18, 110 and 220 V 
DC @ 2 watts. 6, 12, 24, 110 and 220 V AC f 6 VA t 
50 - GO cps. Special coil voltages available on request. 
Coil terminals are Holder connections feed-through in¬ 
sulators. 

r.f. RATINGS: 1 kw power rating to fiOOmc. 20 watt 
power rating to 500 me in DK60-G and DK60-G2 in 
de-energized position. The DK60-O and DK0Q~G2C have 
a special isolation connector in the de-energized position 
to reduce crosstalk to a minimum. 

AUXILIARY CONTACTS: Form 20 (DPDT) on DKf>0 
20 and DK60-G2C, Bifurcated contacts rated at 5 am 
peres at 110 V AO non-inductive. 

VSWR: Less than 1.15:1 from 0 to 500 me (50 ohm 
toad). 72 ohm relays available. 

ISOLATION t Greater than 60 dh @ 10 me in DK0O 
and DK80-2C* Greater than 100 db from 0-500 me in 
DKfiO-G and DK60-G2C when in the energized position, 

OPERATING TIME: Less than SO milliseconds from 
application of coil voltage; less than 15 milliseconds 
between contacts. 

STANDARD RELAYS WITH TYPE UHF CONNEC¬ 
TORS INCLUDE: 

DKfiO-SFDT r.f. switch ______ $12.45 

DKG0-G-SPDT r.f. switch with special “isolation*’ con¬ 
nector in deenergized position, ....... ..$13*70 

DK.fiO*2C-SPDT r.f. switch with DPDT auxiliary emt- 
tacta, ,, . . .$! 4.55 

D K (i(M t2C«SPDT r.f. switch with DPI IT auxiliary con¬ 
tacts and spec in J ‘fisoSat itm" rimtievlnr in deener- 
gtfead position ..... $15.65 

DK2-60 Double l 1 file Throw Switch 
A IMTIT coaxial h witch for switching iwu coaxial lines 
simultaneously. 

SPECIFICATIONS: Frequency range —0 to 500 me: 
Power rating—to one kilowatt; VSWR —less than 1*15 


to 1 from 0 iu 600 me; Isolation—greater than 30 db at 
50O me. increaseH 6 db per octave below 500 me : Loss— 
less than 0.03 dh at 30 me; Life expectancy—over 1,000, 
000 operations ; 50 ohm impedance. 

COIL VOLTAGE AVAILABLE: G, 12, 24, 28, 32, 4S, 
1 10 and 220 D.C* and 50-60 eps A.C. (additional charge 
of 90c for 110 and 220 vDC) 

R.F. CONN EC 'TORS: Type UHF are standard, Type N, 
1<N(I, TNC and C connectors air available. 

' UARANTEE: Guaranteed for u period of one year* 
If faulty within rme year the switch will be repaired at 
no charge other than 75c for handling and mailing. 

Coaxial Connectors and Adapters 


Type Connector Description Net Each 

DKF2 UHF Double Male ..... $ *95 

DK60-P UHF panel mount female .. -70 

DK20I UHF panel mount male . 1.25 

DK202 UHF double female .......... _ -85 

DK210 UHF female to male phono . *♦.. 1.25 

DE21I UHF mule to male phono .-.- 1-25 

I>KF2-Connector 
Double Mule 


A favorite everywhere. Precision made, rugged locking 
type. Silver plated. 

DKF-2 .*... $.95 

DK7S Series 

Manual Coaxial Switches 

Dow-Key Company's manual series of coaxial relays 
with excellent R.F. characteristies (not wafer switches l. 
Available in four configurations—single pole two throw 
(DK7S-2), single pole three throw (DK78-&L single pole 

six throw (DK78-G), and transfer switch_(DK78-TL 

SPECIFICATIONS: R.F. Rating*: 1 KAN 7 lo 500 me. 
VSWR and Isolation: See curves. Impedance: 50 ohm. 
Contacts: Fine silver* others available upon request. 
Connectors Available: UHF are standard, type* N. BNC, 
TNC and C are also available. Operating Temperature 
Range: —55 degrees C. to Plus 85 degrees C. Finish: 
Coaxial connectors-—silver plated, Body-black anodised. 
Mountings: Requires one 7/16" din* hole and one 5 32" 
din. hole. Weight : 10-oz, Bute: diameter x l 1 ,*" deep. 

Guarantee: Guaranteed for a period of one year. If 
funky within one year the switch will be repaired at 
tin charge other than 75c for handling and mailing. 

PRICING 

Standard Model With type N, BNC, 
Mmi lei willi UHF connee U >i x TNG or C cor \ neetovs* 

DK7S-2 $12.75 $15.75 

DK78-J1 12.75 15*75 

DK78-0 15.75 21.75 

DK78T 15.75 18-75 

'Specify type of connectors desired if other than UHF. 
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E. F. Johnson Telegraph 

We carry almost the complete line of E. F. Johnson 
Company telegraph keys and are pleased to make them 
available to our friends. 



PRACTICE KEY 

An _ inexpensive practice key, perfect in design for the 
beginner. All the metal parts are nickel plated. Fill*- 
rmhed with an adjustable key arm, spring, and smooth 
action beering-i. Contacts are coin silver, 

114-300 molded phenolic base ... . ._.$2.40 


PHENOLIC BASE KEYS 

High Quality key with adjustable hearings. Improved 
spring-pigtail connection, coin silver contacts, nickel 
plated metal parts, 

114-301 molded phenolic base, no switch .$2,50 


STANDARD KEYS 

Heavy diecast base. Smooth adjustable bearings. Provi¬ 
sion for plugging in semi-automatic keys. coin silver 
contacts, A high quality key at low cost. 

114-310 black wrinkle, no switch „.. .....$3.50 


114*310-3 black wrinkle, with switch 4,25 

114-311 chrome plated, no switch _ 5,50 

IJ1-3114 chrome plated, with switch . .... . 5-50 


HEAVY DUTY KEYS 

Heavy diecast base, chrome plated key arm, well itisu* 
la led for heavy duty service. Large quarter inch coin 
silver contacts. Improved Navy-type knob. Adjustable 
steel bearings, spring design give light keying touch. 


11 1-320 black wrinkle enamel base ...4J-05 

1! 1*321 polished chrome plated base .— , , , , . 5.85 


HIGH SPEED STANDARD KEYS 

Fully adjustable spring tension, contact spacing and 
bearings. Brass base and binding poets, instrument lac¬ 
quer finish ,072" pJatmor contacts. 

114*106 R48 key, satin brass, no switch . ..,.$6,95 

11 1-100*3 M-I00 key, satin brass, with switch --7,95 


Popular Johnson Transmitters 

The Johnson Viking line has been sold by the tens of thousands to hams all 
over the world and many fellows have cut their eye teeth on this fine product. We 
carry and feature the following items: 


VIKING “ADVENTURER” 

An ideal 60 watt CW transmitter for the novice or experienced ama¬ 
teur. Effectively TVI suppressed . . . built-in power supply . . . Hand¬ 
switching 80 through 10 meters. Operates by crystal or external VFO 
control. Easy to build, easy to operate. Complete with tubes, less 
crystal and key. 

Cat. No. 240-181-1 Kit..Amateur Net $69.95 

VIKING “RANGER II” 

Tops for operating convenience—enough power for world-wide con¬ 
tacts! Also serves as an RF/audio exciter for high power equipment. 
Built-in VFO or may be crystal controlled. Bandswitching 160 through 
6 meters. 75 watts CW input—65 watts phone. TVI suppressed—with 
tubes, less crystal, key, microphone. 

Cat No. 240-162-1 Kit....Amateur Net $249.50 

Cat. No. 240-162*2 Wired.Amateur Net $359.50 

VIKING "CHALLENGER” 

Ideal for fixed station, portable or field day use, the “Challenger” is 
designed for fast, easy tuning, excellent stability and plenty of re¬ 
serve drive. 70 watts phone input 80 through 6; 120 watts CW input 
80 through 10 . , .85 watts CW input on 6 meters. Wide-range pi-net¬ 
work output—effectively TVI suppressed—excellent keying system. 
For crystal or external VFO control. With tubes. 

Cat. No. 240-182-1 Kit. Amateur Net $124.75 

Cat. No, 240-182-2 Wired.Amateur Net $169.75 

VIKING "6N2” 

Phis Compact VHF transmitter is rated at 150 watts CW and 100 
watts phone. Bandswitching 6 and 2 meters—may be used with the 
Viking "Ranger 11” or similar power supply/modulator combinations. 
Crystal control or may be operated by external VFO with 8-9 me out¬ 
put. With tubes, less crystals, key and mike. 

Cat. No. 240-201-1 Kit. Amateur Net $149.50 

Cat. No. 240-20*-2 Wired... Amateur Net $194.50 



Adventurer 



Ranger II 



6N2 
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Gonset Linear Amplifier 


Modern 

Gonset 

Amateur Equipment 

We have the complete line of the modern 
Gonset ham gear including the popular Com¬ 
municators, Sidewinders, and the respective 
1 inears. 

Remember that Gonset makes the only 2- 
meter sideband transceiver and that this unit 
was designed to operate in either a car or at 
home. 

The model G-50 has enjoyed an enviable 
reputation for years as an advanced type 
Civilian Defense communicator. It is really a 
complete station with 48 watt input, a dual 
conversion receiver and power supply all in 
one package. The G-50 covers the range of 
50-54 mcs. All you need do is plug in the 
power, microphone, and connect up the an¬ 
tenna and you can thrill to the excitement of 
6-meter DX. 

The G-50 includes a 6146 tube with a pi 
network capable of matching all standard co¬ 
axial lines. The multiplier stages are tracked 
with the accurately calibrated VFO. There 
is a spotting control and a built-in low pass 
filter which attenuates all harmonics and 
spurious emissions above 65 mcs by 80 db or 
more. This package includes a built-in speaker, 
calibrated S-meter, and planetary dial drive. 
It measures 7%" high, 13" wide, 12%" deep 
and weighs but 29#. The price on the G-50 
for standard operation is $367,30. For official 
Cl use, the G-60 is priced at $389.95. 

The 2-meter Sidewinder noted above is very 
small, measuring 8%" x 4 %" x 7%e" and 
weighs only 10%#. Either AC or DC supply 
measures 8%" x 4%" x and is intended 

to clamp onto and plug into the rear of the 
transceiver making what appears to be one 
complete package. The 2-meter Sidewinder 
covers the entire 2-meter band in four seg¬ 
ments, 1 Me wide. Completely transistorized, 
the set draws only 1.05 amps in receive posi¬ 



tion and 8 amperes in DC transmit position. 
When used on AC, it draws only 100 watts. 
The rating of the 2-meter Sidewinder is 20 
watts PEP, 6 watts for AM and 20 watts for 
CW. The sensitivity is 0.5 microvolt for db 
signal plus noise to noise ratio while the band¬ 
pass is 3.1 kc from a specially designed crystal 
filter. The unwanted products are down 50 db. 
The Sidewinder sells by itself for $399.50. Its 
AC supply is $73.50 and its companion D» 
supply, $79.50. 

We also carry in stock the 2-meter linear 
amplifier model 903A which is rated at 500 
watts PEP or 300 watts on AM peaked. It 
requires only 5 watts of excitation and works 
into a 50-ohm nominal output. Its weight is 
60#. Its dimensions are 8%" high,, 12 
wide, 17%e" deep. These units will cover ad¬ 
jacent MARS frequencies as well as the entire 
2-meter band. They employ a 4X150A tetrode 
in an ABi configuration and require only 5 
watts of drive. 

The 6-meter Sidewinder is an original de¬ 
sign and covers the range of 49.975 to 54.025 
me. Unwanted productions are down a mini¬ 
mum of 40 db. This transmitter has the same 
power rating as its companion Sidewinder and 
the receiver is likewise similar in sensitivity 
to its 2-meter brother. The model 910A trans¬ 
ceiver measures 9%" wide, 5%" high, 9" deep. 
It is priced at $399.50. The DC and AC sup¬ 
plies are in physically similar cabinets but 
only deep. The weight of the transceiver 
is 11# and of each supply 14#. The companion 
500 watt linear amplifier is Gonset’s 913A and 
is priced at $339. 


Gonset Sidewinder 
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Swan 350 


Get with it, fellows! Get Swan! 


I have written a great flea! about Swan in 
the past year, my ads having appeared in 73 
Magazine, and other magazines as well. Suffice 
to say that I consider Swan to be the over¬ 
whelming choice in America today for small 
transceivers More Swans have been sold than 
all of the other brands put together and this 
is not an exaggeration. The fundamental rea¬ 
son why America has taken to Swan is the 
fact that you get the most for your money in 
this set—the maximum frequency coverage, 
the mos’ power, and the greatest choice of 
options on accessories. Swan is an attractive 
piece and Swan sounds good w'hen you listen 
to it on the air. 

We carry the complete Swan line, and be¬ 
cause we keep in close touch with the factory, 
we can introduce new models to the public 
before other distributors can. For example, we 
have sold more of the Model 250 6-meter side¬ 
band transceivers than any other dealer as of 
October 1966, and we will shortly have the new 
fi-meter kilowatt linear with 2000 watts of 
PEP. This will sell at $543. with tubes. 

The largest seller continues to be the model 
350. This is a 5-band complete-coverage trans¬ 
ceiver providing AM, CW, and sideband opera¬ 
tion. Its companion is the Model 400. Let ine 
describe the difference between the two. The 
350, with an appropriate power supply is a 
complete package requiring only a microphone 
and a suitable load. The Model 400 requires an 
external VFO in addition to a power supply, 
microphone and load. In other words, the 350 
has a VFO; the 100 does not. The 350 was de¬ 
signed to be a basic set, providing the means 
for the owner to add the accessories of his 
choice. For example, with the 350 you can pur¬ 
chase a calibrator at 819.50. This will enable 
you to have lOOkc markers throughout the 
set’s spectrum and it is easy to install—takes 


only about an hour. If you are one of those 
rare fellows who wants to defy convention and 
operate on the opposite sideband from most 
of the gang, the other sideband kit is available 
for only $18. Ordinarily, of course, the 350 
comes through with lower sideband on 80 and 
40, and upper sideband on 20, 15, and 10. By 
contrast, the Model 400 includes the calibrator 
and the opposite sideband and a built-in 
speaker. You might think of the 400 as being 
a deluxe version of the 350. The price of the 
350 and the 400 is the same—$420 each. Oh 
yes, 1 forgot a most important part—the 
transistorized VOX. The model 400 includes 
the VOX, but it is an accessory for the 350 
and costs $35. 

If you want to do it up brown and get the 
400, there is a choice of three oscillators or 
VFO's. You can get the Model 410 which is 
essentially the same VFO as is normally found 
in the 350. This costs $95 but, unlike the 350, 
it provides for 8 ranges of 500 kc each with 
calibration better than 5kc on each band. The 
second is a crystal-controlled MARS oscillator 
which will enable either the 350 or the 400 to 
reach any frequency from 3 to 30 megacycles, 
and is available for only $45, less crystals. The 
third oscillator is the mobile model 4Q6B sell¬ 
ing at $75. This, in reality, is a control box 
and VFO combination. When used w r ith the 
400, it permits operating the transceiver in the 
trunk of the car and the controls themselves 
can be conveniently mounted underneath the 
dash. It is very small and compact. It includes 
an RF gain control, a jack for the microphone, 
etc. Another accessory is the remote control 
kit for trunk mounting of either transceiver. 
This is only $25. 

One of the specific reasons why hams like 
Swan is the flexible design of the powder 
supply. The standard supply, their model 
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Swan 250 



117 \C, sells for $95. It includes a small 
speaker, a phone jack, and a neon indicating 
light, and, of course, it matches the style and 
dimensions of the 350 and 400. It may be used 
with either the 350 or the 400 and, by the 
way, many of you hams have learned to your 
disappointment that you cannot easily make a 
supply to do this specific job. The reason why 
the Swan supply is unique is that it has the 
ability to deliver a hundred volts of bias at 100 
niilliamperes. Additionally, it provides 12 V 
DC at 250 mils for operating relays and, of 
course, the conventional 800V and 300V. But 
don’t let me stop here. I he Swan concept on 
power supply engineering makes it possible 
for you to use this same supply if you want 
to operate mobile. All you need do is to pur¬ 
chase their Model 14X for 12V grounded nega¬ 
tive applications or their Model 14XP for 
grounded positive cars, and then plug this 
module into the back of the standard power 
supply. Rome of you will only want to operate 
mobile, especially those who are on the road 
all of the time. Swan has the answer; Don’t 
buy their console with the speaker and phone 
jack. Just buy the DC module and the basic 
AC supply. This is their model 14-1 7 and 
costs only $130, and, if you start out like this 
and later wish to convert, you can buy the 
matching console for only $20. 

I think, when you evaluate the cost of other 
manufacturers’ products, you will find it less 
expensive to put the Swan in the car to start 
with than other brands and certainly far less 
expensive to get a combination supply. 

The 6-meter 250 has created a storm here in 
the East and more and more model 250’s can 
be heard nightly around 50.110. The price on 
the model 250 is only $325 which makes it pos¬ 
sible for the average ham to get on side band 
for less than the price of AM models of com¬ 
parable power. Indeed, a one popular AM unit 
provides only 48 watts of input at a price of 
$367. Here is a chance to get 250 watts of 
sideband operation for only $325 plus the price 
of a Swan supply. The Swan 250, like the 
other Swan models, uses a transistorized VFO. 
The basic oscillator is multiplied by three, iso¬ 
lated and amplified, and then when added to a 
10,7 megacycle filter produces output at the 
desired 6-meter frequency. By going down to 
13 megacycles. Swan achieves a relatively high 


order of stability. They have a separate con¬ 
trol for audio gain and RE gain. They have a 
noise limiter for impulse-type noise such as 
spark plugs or static, and they have available 
a special calibrator for 6-meters. This uses a 
SOOkc crystal and can be added for only 
$19.50. 

Swan’s Mark I linear complete with tubes is 
$543. It is styled as per the accompanying 
photograph to match the appearance of their 
transceivers. The unit will operate cool with 
a pair of 3-400Z’s and produce a maximum 
rating of 2000 watts PEP input. In other 
words, you can run a thousand watts of DC 
input. This is a modern air-cooled unit with 
solid state rectifiers engineered as a mate to 
the models 350 and 400. 

We have the other Swan products in stock 
including their antennas, and we hope to have 
their model 500 transceiver when it is first 
brought out. Swan products are guaranteed 
both by the manufacturer and ourselves and 
we are proud to state that without exception 
all Swan service has been accomplished in our 
own well-equipped shop. Swan transceivers 
have a velvety smoothness about them; they 
are easy to tune; they are engineered to pro¬ 
vide the maximum safety for their finals, and 
if you use them into a proper load, you will 
have one of the best pieces of communications 
gear available. 


Swan Mark 1 Linear 
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Astatic D104 Desk Mike 

The illustration on this page discloses the most popular 
microphone that we have found for amateur application. 
The D-104 made by Astatic has been the ham’s friend for 
better than 30 years. It was really the first piezo crystal 
microphone available and to this day, it is clear, crisp and 
of highly intelligible quality. It is easily recognized at thou¬ 
sands of amateur installations throughout the world. 

One feature of the D-104, aside from its impressive 
chrome-plated appearance, is its relatively high output. This 
means that the microphone need not be talked into closely, 
with the accompanying raspiness of your breath made evi¬ 
dent to the person you are talking to. Speaking in a normal 
conversational voice, between 6 and 12 inches away from 
the microphone, this D-104 will provide the output equal to 
many foreign imports which require close talking. 

The D-104 has an output of —46db. If you choose the 
D-104 ceramic microphone, it has an output of — 49db. The 
cartridge, which is massive, is mounted behind machined 
brass parts with a heavy mesh grille. The basic microphone 
is furnished with a standard %-27 thread mounting but most 
of the hams buy the microphone complete with the G-stand 
with the push-to-talk feature as shown in the illustration. 
Our price for the microphone itself is $18,60. With G-stand, 
it is priced at $33.72. 




Astatic 531 Hand Held Mike 

A thoroughly satisfactory microphone for mo¬ 
bile application is Astatic’s model 531 mobile mike 
which we sell for $7.50. This is a high perform¬ 
ance ceramic microphone with a tailored response 
for maximum clarity and intelligibility for 
speech frequencies. It has a high impact plastic 
housing with a 3-conductor shielded coiled cable 
5’ long. When a ham comes to us and wants a 
practical microphone for mobile operation, either 
sideband or AM, we recommend and sell many 
of these 531’s. 


Astatic 10D Desk Mike 

For those of you who want a velvety smooth reproduction 
when using sideband, try using a dynamic microphone such 
as the 10-D. This dynamic has an output of —52db. It is 
particularly suited for the special characteristics required 
in sideband transmission. It is heavily chrome-plated and 
can be supplied by itself for $18.04. With the PTT stand, it 
is priced at $38.94, 


Astatic 10D 

Desk Mike 




Turner +2 
Crystal Desk Mike 

The Turner -f2 microphone shown in the illustration at 
left is the latest rage among hams who want to simulate 
oroadcast or studio type of operation. This microphone has 
a transistorized preamplifier built into the metallically- 
shielded neck of the microphone. Uses a ceramic crystal car¬ 
tridge and includes a self-contained 9V battery in the base. 
The all-over gain of this microphone is such that approxi¬ 
mately —25db of output may be expected. There is a thresh¬ 
old volume control which can be Bet to the sensitivity desired. 

This microphone sells for exactly $30 and many hams are 
using it. I use one myself and I like it very much. 
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Parks VHF Converters 


Loren Parks is a big guy in more ways than 
size. Having worked under Dr. Schmidt of 
Schmidt trigger fame, he knows his electronics 
and besides that, he’s an avid ham. K7AAD 
almost single-handed has kept the VHFer 
Magazine going—and so he knows his ham 
friends as well. When, five years ago, Loren 
felt the need of a superior VHF converter, he 
did the obvious thing—he built his own; and 
when his friends heard this converter work, 
they wanted one like his. K7AAD and W7UHF 
got together and started building these artistic 
little black boxes in Loren's garage. The fact 
that Loren has a Tektronix background meant 


that he was most particular about quality. 

Word spread and soon Parks Electronics 
was on the way. Today it can truly be said 
that his VHF converters span the globe and 
provide the most outstanding performance 
available. 

Each converter is individually tested for 
gain, width, and noise figure. Each has its own 
self-contained power supply—even the latest 
transistorized 432-3 model. 

We stock all of Loren's models in most IF 
configurations and with the constant impedance 
BNG connectors. Here is the schedule of prices 
now in existence: 


Model 

No. 


IF out 


Input 

Impedance 

Price 

Noise figure ■ 

50-1 

7 

- 11 

MC 

50-ohms 

$38.50 

2.5 db 

it 

10 

- 14 

MC 

ft 

ft 

tt 

tt 

14 

- 18 

MC 

if 

if 

tt 

„ 

26 

- 30 

MC 

tt 

tt 

tt 

H 

28 

- 32 

MC 

ft 

tt 

ft 

tt 

30.5 

- 34.5 

MC 

ft 

tt 

tt 

144-1 

7 

- 11 

MC 

50-ohms 

$59.95 

3 db 

tt 

10 

- 14 

MC 

ft 

tt 

tt 

ft 

14 

- 18 

MC 

ft 

tt 

tr 

tt 

26 

- 30 

MC 

4t 

ft 

tt 

tt 

28 

- 32 

MC 

* 

ft 

tt 

tt 

30.5 

- 34.5 

MC 

ft 

tt 

tt 

220-1 


20 


50-ohms 

$69.95 

4.5 db 

H 


27 


// 

tt 

tt 

ft 


28 


tt 

tt 

n 

n 


30 


tt 

tt 

tt 

432-3 


28 


50-ohms 

$61.50 

4 db 


Preamplifiers available at $25.00 for 144, 220, 
and 432 MC, The only distributor presently 
selling and stocking Parks, east of the Missis¬ 


sippi is the Herbert W. Gordon Company and 
we’d love to sell you. Allow 1*4 lbs. for each 
Parks shipment. 
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VSWR Instruments 

Having hammed for close to -ID years in an 
active way, I believe that I possess the ex¬ 
perience to enable me to make certain state¬ 
ments concerning ham radio and for them to 
ring with a degree of authenticity. ( nie such 
statement that 1 repeatedly make to my ham 
friends is this: “There is no better way to ob¬ 
tain a higher order of performance from your 
station than by improving the antenna and 
tower assembly and. once this is done, there 
is no better way of assuring yourself of top¬ 
flight performance than by monitoring the 
VSWR of your own station. In the old days, 
most of us used open-line and zepp feeder 
and nobody even heard of high standing wave 
ratios. But in the past 25 years, coax lias been 
improved and used widely plus the fact that 
most modern commercial transmitters are de¬ 
signed around an unbalanced pi network and 
now nearly everyone of us use coax feed for 
our antennas. 

One simply cannot radiate power efficiently 
if the standing wave ratio fe higher than 2.5 
to 1. Indeed there is a more important reason 
for keeping this ratio down. Every commer¬ 
cial transceiver or transmitter is designed 
with fixed limitations of component values in 
its tank circuit. You will exceed the dissipation 
rating of the transmitter and its final if you 
operate with a ratio of more than 2.5 to 1. 

A good rule of thumb is to monitor your for¬ 
ward power at all times, and when reflected 
power exceeds 10% of the forward power, 
then you ought to reverse your frequency 
tuning your rig to its antenna and a conse¬ 
quent lower VSWR. 

We stock four instruments here at Harvard 
which do this particular work and do it very 
well. Two of these are two-piece devices and 
arranged so that their directional coupler is in 
the line adjacent to the transmitter at all 
times while the monitoring device or Hie indi¬ 
cator may be placed anywhere within easy 
view. These instruments specifically are the 
Bendix Micro Match model 261-2 shown in the 
illustration and selling for $37.50, and the 
Cesco model CM52-2 which sells for $35. Both 
instruments are essentially similar in applica¬ 
tion but electrically different in design. Each 
is designed to measure power up to 1000 watts 
and over a frequency range of 3 to 200 MC. 
They weigh approximately 1% pounds each. 
The little Cesco CM152 is a thru-line device 
with a meter mounted directly on its case. 
Its rating and frequency limitations are the 
same, but this instrument is priced at only 
$30. It is more awkward to use because the 



Cesco CM52-2 $35 



Bendix Micromatch 261-2 $37.50 


meter is not plainly visible in most installa¬ 
tions. All are 52-ohm devices. 

The Seco 520 Antenna Tester is a somewhat 
different breed of cat. This is an RF-indicat- 
ing device consisting of a directional coupler 
and a signal indicator. The associated switch¬ 
ing calibrator and resistor pad components 
are arranged so that the forward of incident 
power can be measured from 0.5 watt to 1000 
watts. Standing wave ratio information is 
available on throe selected scales from 1.1 to 
8.1. An English scale states whether an an¬ 
tenna is good, fair, or poor. You might con¬ 
sider this Seco tester as a deluxe device since 
its price is $45. This unit is capable of pro¬ 
viding good performance from 3,5 MC to 180 
MC. It must stay in the line at all times. 

In the model 520. tiie directional coupler 
consists of a short section of transmission line 
with an air dielectric. Two inductive circuits 
are placed back to back near the coaxial cen¬ 
ter of this line. The combination of inductive 
and capacitive coupling is such that the for¬ 
ward power is cancelled out and the indicator 
measures a true reflected power. Since the in¬ 
ductors are plated back to hack, one actually 
measures reflected power and the other, for¬ 
ward power. The ratio of these separate com¬ 
ponents determines the SWR. There is a ca¬ 
pacitive network for changes of frequency and 
multiplying re*istiffs network for differences 
in power. 



Left: Seco Model 520 
Antenna Tester $45 


Right: Cesco 
CM152 $30 
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Middletown 
Metal Ware 


Everything that a ham would want in building material, aluminum or steel, is made 
by Middletown Manufaeturing < ompany and stocked by us. For the little transistorized 
rigs you will perhaps want one of their Multi-mounts. For the bigger rig, rack panel 
and chassis combination. Remember that some items are available in aluminum as well 
as steel. If you want something considered standard, that is not listed here, write to 
us; we are likely to he able to supply it to you quickly. 


Rack Panels 

Cat. Nib Cat, Nfl. 

Steel (Blk. Aluminum (Black 


Wrinkle) 

Cost 

Height 

Wrinkle) 

Cost 

HP. 

1 

S .85 

IV' 

A.R.P* 

1 

S 1.10 

R,P. 

3 

1.02 

3 Vt ” 

A.R,P. 

3 

1*44 

ft.P. 

5 

1.23 

5U” 

A.R.P* 

5 

1.94 

fl.P, 

7 

1.43 

T' 

A. R. P * 

1 

2.45 

H,P„ 

8 

1.76 

SV' 

A.R.P. 

8 

2-86 

R.P. 

10 

2.10 

10 Vi" 

A.R.P. 

10 

3.60 

R.P. 

12 

2:45 

12 J 4" 

A,R.P. 

12 

4.05 

B.P. 

14 

2.87 

14" 

A.R.P. 

14 

4.79 

R.P. 

15 

3.11 

15*" 

A.R.P. 

15 

5.32 

H.P, 

17 

3.52 

17 ■■, " 

A.R.P. 

17 

5.87 

R.P, 

19 

3,70 

19 \ 4 " 

A.H.P* 

19 

6,37 

R.P. 

21 

4,20 

21" 

A.R.P, 

21 

6,89 

It.P* 

26* 

5,40 

26 % " 

A.R.P. 

26* 

9.18 

K.P. 

35* 

7.50 

35" 

A.R.P. 

35 

11,94 


Amplifier Foundations 

This unit is designed to meet the most critical reaniremctils. It 
1ms rounded comers, special Mhlillrlown designed louvres m ill 
I lilies and rlcmgaied 1 k>Ics mi tup to give maximum vctitil.il ion. 
rha-shs me finished in Black wrinkle, (farms are flushed in (key 
wrinkle, rha^is ar** drilled fm hull am phites whiHi -it<- listed 
M'pfirateb' (favors all hav a depth of fc > 


Cat. No. Si it Cost 

A.F.ol09 .. _ *. 5 i 10 i 9" $4.20 

A.F,-6149* . 6 it 14 x 9 ,r 4,85 

A. F. *7179 _- . 1 % 11 x 9" 5*62 

A,F.-10129 ....__ ......... 10 x 12 * 9" 5.62 

A. F.-10179 ... 10 st 17 x 9" 6 38 

A. F-* 13179. . .. . ... _.... 13 x 17 x 9" 7.68 


Multi-Mounts 

Tie-c ure ah purpose boxes with in unlimited field of applicathm 
in riuiin and clectronfo. Made from prime sheet aluminum* 
Two ulrce telescoping construction, each half forming three fades. 
Finish is natural aluminum or grey hiimriMr lane. 

Natural Grey 

Aluminum Knmmcrtorfcc 


Cat n log 

N limber 

Cast 

H 

SIZE 

W 

D 

Catalog 

Number 

Cust 

law 

122 

$ .69 

1% 

2% 

2 */u 

GHMM 

122 

? ,78 

MM 

132 

.69 

1% 

VU 

ZVb 

GHMM 

132 

*78 

MM 

142 

.74 

1% 

4 

214 

GHMM 

142 

.81 

MM 

242 

-95 

2*4 

4 

2*4 

GHMM 

242 

1.05 

MM 

252 

.98 

2*/4 

5 

2*4 

GHMM 

252 

1.08 

MM 

354 

1.15 

3 

5 

4 

GHMM 

354 

1.26 

MM 

253 

1*12 

214 

5Va 

3 

GHMM 

253 

1.20 

MM 

465 

1,40 

4 

6 

5 

GHMM 

465 

1*50 

MM 

375 

1*56 

3 

7 

5 

GHMM 

375 

1,88 

MM 

386 

2.30 

VA 

8 

6 

GHMM 

386 

2.52 

MM 

3106 

2,90 

3 Vi 

10 

6 

GHMM 

3106 

3.14 

MM 

4127 

3,21 

4 

12 

7 

GHMM 

4127 

3,60 

MM 

4175 

3-80 

4 

17 

5 

GHMM 

4175 

4 23 

MM 

1102 

1.15 

1% 

10 

2 

GHMM 

1102 

1.37 

MM 

2122 

1.55 

2*A 

12 

2*4 

GHMM 

2122 

1,65 

MM 

2420 

*93 

2% 

4 

2 

GHMM 

2420 

1*02 

MM 

1420 

.95 

1!4 

4'/i 

2*m 

GHMM 

1420 

1.05 
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Chassis Brackets 


Catalan Sift Shipping 

Number Weight 

C.B. S For 8"' Base 2 Jbs, 

€.8, II For 11" Base 3 lbs. 

C.B. 13 For 13" Base 3 lbs. 


Cost 
$ 96 
1 35 
1,82 


Rounded Corner Cabinets 


These urn d* luxe stream lined cabinets with front sort hat 
cor tiers rounded. Flnsli panel ilnor, Inmg on fiill-ltmgtli pimm 
hinge* provided in top for convenient access. Vent Haling louvres 
on skies, Opening at bottom of rear panel permits easy acces¬ 
sibility for leads, cables* etc* Front panel held In position with 
self lapping screws, Grey wrinkle finish* Sturdily built of sheet 
Sti'H. 


Catafup No. 

Size 

H 

W 

D 

Panel 

H 

Ski nee 
w 

Chassis 

0 w 

Siz« 

H 

Cast 

RC 8108 

8 

10 

8 

8 

8 

7 

7 

2 

$4*47 

RC 8128 

8 

12 

8 

8 

10 

7 

9 

2 

4.91 

HC 8168 

8 

16 

8 

8 

14 

7 

13 

2 

6,27 

RC 93711 

9 

17 

11 

9 

15 

10 

14 

3 

9.35 

RC 122012 

12 

20 

12 

12 

IS 

10 

17 

3 

11.59 


Chassis are not i net uric it unless ordered. 
See chassis Itelrmjs. Oimmslons in Inches. 


Chassis — Steel and Aluminum 


STEEL ALUMINUM SIZE COST 


Cat. 

No* 

GAUGE Cat. 

No, 

GAUGE 

0 

W 

H 

Steel 

Alum. 

BS 

442 

22 

ABC 

442 

18 

4 

4 

2 

*94 

1.10 

BS 

462 

22 

ABC 

462 

18 

4 

6 

2 

1.05 

1.30 

BS 

463 

20 

ABC 

463 

18 

4 

6 

3 

1*07 

1,35 

BS 

4173 

20 

ABC 

4173 

16 

4 

17 

3 

1.65 

2.38 

BS 

572 

22 

ABC 

572 

18 

5 

7 

2 

1.05 

1*35 

BS 

573 

22 

ABC 

573 

18 

5 

7 

3 

Ul 

1.41 

BS 

591 

22 

ABC 

591 

18 

5 Vi 

9Vi VA 1.10 

1.41 

BS 

592 

22 

ABC 

592 

18 

5 

9'/i 2 

1.15 

1.45 

BS 

5103 

22 

ABC 

5103 

18 

5 

10 

3 

1.25 

1*62 

BS 

5133 

20 

ABC 

5133 

18 

5 

13 

3 

1.59 

1.82 

BS 

6143 

20 

ABC 

6143 

16 

6 

14 

3 

1.68 

2.55 

BS 

6173 

20 

ABC 

6173 

16 

6 

17 

3 

1.80 

2.75 

BS 

772 

22 

ABC 

772 

18 

7 

7 

2 

1,10 

1.35 

RS 

792 

22 

ABC 

792 

18 

7 

9 

2 

1*33 

1.48 

BS 

7112 

20 

ABC 

7112 

IS 

7 

11 

2 

1.37 

1.59 

BS 

7123 

20 

ABC 

7123 

18 

7 

12 

3 

1.52 

1.94 

BS 

7132 

20 

ABC 

7132 

18 

7 

13 

2 

1,48 

1.68 

BS 

7153 

20 

ABC 

7153 

16 

7 

15 

3 

1-76 

2,90 

RS 

7173 

20 

ABC 

7173 

16 

7 

17 

3 

1.97 

2,88 

BS 

8123 

20 

ABC 

8123 

16 

8 

12 

3 

1.82 

2.33 

US 

8172 

20 

ABC 

8172 

16 

S 

17 

2 

1.79 

2.65 

BS 

8173 

20 

ABC 

8173 

16 

8 

17 

3 

1*97 

2*95 

BS 10123 

20 

ABC 10123 

16 

10 

12 

3 

1*89 

2.70 

BS 10143 

20 

ABC 101-13 

16 

10 

14 

3 

1.98 

3,21 

BS 10172 

20 

ABC 10172 

16 

10 

17 

2 

1.98 

5*15 

RS 10173 

20 

ABC 10173 

16 

10 

17 

3 

2*05 

3.40 

BS 10174 

20 

ABC 10171 

16 

10 

17 

4 

2.40 

4.25 

BS 11172 

16 

ABC 11172 

16 

11 

17 

2 

2.60 

3*52 

BS 11173 

16 

ABC 11173 

16 

11 

17 

3 

2*85 

4.23 

BS 12172 

20 

ABC 12172 

16 

12 

17 

2 

2.13 

3,79 

BS 12173 

20 

ABC 12173 

16 

12 

17 

3 

2.45 

4.42 

BS 12174 

20 

ABC 12171 

16 

12 

17 

4 

2.58 

4*88 

BS 13172 

16 

ABC 13172 

16 

13 

17 

2 

3,00 

3.94 

BS 13173 

16 

ABC 13173 

16 

13 

17 

3 

3.45 

4,62 

BS 13174 

16 

ABC 13174 

16 

13 

17 

4 

3 85 

5-37 


Sir. 1 {'basis available in sine plate at additional rtist 
•So fl a nee oil 4 x 4 x 2 Chassis 
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When the Estes Electro-Shield ignition 
harness was opened up from the carton, the 
photographer asked me what we were doing 
with a milking machine and, I agree, it does 
look like that. Stan Estes, out in California, 
has engineered a remarkably effective noise 
eliminating kit for automotive or marine use. 
On FM equipment you don't have to worry 
too much about ignition shielding, but most 
of us hams use AM equipment and down on 
20, 15, 10, 6, and 2 meters, we who try to 
operate All equipment in an automobile are 
severely hampered by the impulse noise origi¬ 
nating in the ignition system of the car. Many 
gimmicks have been produced over 20 years, 
with varying degrees of success. The military, 
of course, had to lick the problem and if you 
were to study a military jeep or a six-by-six, 
you would soon And a very expensive metalli¬ 
cally shielded ignition system costing hundreds 
and hundreds of dollars. What Stan Estes has 
done is to bring out a reasonably priced ver¬ 
sion of this metallically shielded military sys¬ 
tem. The Estes Electro-Shield features a brand 
new distributor cap installed in a metal shield. 
A set of specially tailored shielded cables with 
a stainless steel center conductor terminates in 
a hexagonal spark plug shield which ffts com¬ 
pletely around each plug. The inserts on each 
plug are made of silicone insulators and mylar 
films with teflon sleeves. The whole thing is 
designed to take up to 450° without melting. 
The Estes system includes a distributor coil 
shield and filter assembly. The whole assembly 
is tested for better than 35,000 volts break¬ 
down in accordance with military specifica¬ 
tions MIL-STD-826 and M1L-E-65301. We 
carry these kits in stock for most cars and 
with the aid of these kits you will have an 
effective, reliable water-proofed ignition sys¬ 
tem which doesn’t permit any desensitization 



; • • , _ _ _ _ _ __ - .._;___ * 


of your receiver, nor will the effectiveness of 
your motor be impaired. As a matter of fact, 
your motor will most likely work better than 
ever. 

This ignition kit will positively eliminate all 
ignition noise permanently. It is an economical 
way of doubling the range of your mobile op¬ 
erations. 

Basically, the Estes kits break down into 


three models: 

for a 4 cylinder car.$61.95 

for a 6 cylinder car. 61.95 

for an 8 cylinder car. 69.95 


Estes makes an alternator and generator 
kit for nearly all applications to sell at §11.50. 
This is the #6400 and includes thru-line fil¬ 
ters, hardware, and specially shielded con¬ 
duits. It is rated at 50 amperes. If you pur¬ 
chase a transceiver or wish to operate on VHF 
frequencies in your car with maximum effec¬ 
tiveness, you should buy an Estes shielded 
system. Simply order according to your car, 
model and year, mentioning of course, the 
number of cylinders, and I can ship from 
stock at once. You don’t know how heavenly 
ham radio ean become until you operate in a 
car which is completely shielded. 


Amateur 

We have the largest stock of quartz crystals 
amongst the radio jobbers in New England. I 
should have had a photograph taken of our 
crystal bank. It is at the head of the stairs 
on the top floor of our new building. John 
Goullis, W1HQA, spent weeks in arranging 
the crystals of our stock so as to make them 
easy to find and orderly with respect to fre¬ 
quency and type. 

We maintain stocks from four or more crys¬ 
tal manufacturers and can provide, from stock, 
practically any amateur frequency within a 


Crystals 

kilocycle. Over these many years, we have 
been supplying crystals to the special toler¬ 
ances required by MAES and we have a con¬ 
siderable number of the special Air Force, 
Army, and Navy crystals in stock. 

All of our crystals are unconditionally guar¬ 
anteed and all are made to high standards of 
performance. The standard type FT243 crys¬ 
tal is $2 each plus 54 for postage, or 104 if 
it is to go by air. The following chart, gives 
you a rough idea of how to order these crys¬ 
tals: 


Band 

Frey* Range 

Multiplier 

Order 

Crystal Frey. 
From—To 

80-METER GENERAL 

3500 to 4000 KC 

FUNDAMENTAL 

3601-3099 

8(1-METER NOVICE 

3701 to 3749 

FUNDAMENTAL 

3701-3749 

40-METER GENERAL 

7000 to 7300 

DOUBLE 

3600-3650 

40-METER GENERAL 

7000 to 7300 

FUNDAMENTAL 

7000-7300 

40-METER NOVICE 

7161 to 7199 

DOUBLE 

3576-3599 

40-METER NOVICE 

7151 to 7199 

FUNDAMENTAL 

7161-7199 

20-METER GENERAL 

14,000 to 14,350 

DOUBLE 

7000-7151 

20-METER GENERAL 

14,000 to 14,350 

TRIPLE 

4667-4780 

IOMETER GENERAL 

21.000 to 21.450 

TRIFLE 

7000-7151 

15-METER NOVICE 

21.000 to 21,250 

TRIPLE 

7034-7082 

14-METER GENERAL 

28.000 to 29.700 

X4 

7000-7425 

6-METER GEN. & TECH. 

GO MC to 54 MC 

X6 

8334-8900 

2-METER GENERAL 

144 MC to 148 MC 

xis 

8001-8221 

2-METER NOV./TECH. 

145 MC to 147 MC 

X18 

8066 8165 
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We also carry a considerable number of 
ILC6 hermetically sealed crystals for both fun¬ 
damental and overtone applications. All funda¬ 
mental types are made to match into a 32 p.f. 
load capacity. All overtone types are designed 
for series resonance unless otherwise specified. 
The following chart indicates our price struc¬ 
ture on these: 

FUNDAMENTAL FREQUENCY 

8Q0KC to 999 KC . 89.50 

1000KC to 1600KC 7.50 

1601 KC to 2000KC 6.00 

2001KC to 7000KC 4.60 

7001 KC to 10.000KC 4.25 

10.000KC to I6.000KC 5.00 

15MC to 20MC . 6.60 


OVERTONE 1 REQUENCY 


l.j\IC to 21MC, 3rd Overtone .. 5.5U 

22MC to 29MC, 3rd Overtone ...U85 


30MC to 52MC, 3rd Overtone . &-50 

62MC to 100MC, 5th Overtone .7.00 

100MC to 125MC, Prices on Request 

MARS FT243’s are $3 each and most MARS 
HC6 crystals are $6 each. 

Remember that we carry marker frequen¬ 
cies in stock; that we have crystals for l“-< 
221's in stock and that if you want to get a 
group of fellows together for the same net 
frequency, we can supply the crystals to you 
and at a special price. 


Barker & Williamson, Inc. 


We have selected from the extensive B&W 
line, those items having the greatest appeal 
to hams. We list them below for your conven¬ 
ience: 


Coaxial Type Switches 

B&W's Coaxial Switches provide simple 
solutions to complex switching problems. By 
the twist of a nob, test instruments, antennas, 
transmitters, receivers, etc., may be switched 
in and out of a circuit. 

Specifications 

Power Rating: 


Impedance: 

Frequency Range: 
Cross Talk: 


Mounting: 

Dimensions: 




ft 


1 KW amplitude modulated 
(except phono-type con¬ 
nector) 

52-75 ohms, non-reactive 
loads 

Audio to BO MC 
—45 db between adjacent 
outlets (at 30 MC) 

—60 db between alternate 
outlets (at 30 MC) 

Panel, through single % 
hole 

4" overall diameter, 2 l A 
depth behind panel, shaft 
1" long, ^4" diameter with 
flat 
14 oz. 

2 lbs. 

Prices 

Model 550A—Single Gang, single pole, 5 posi¬ 
tion switch with UHF-type Connectors $10.35 
Model 551A—Single Gang, 2 pole, 2 position 
special purpose switch with UHF-type con¬ 
nectors. Designed for switching any R device 
in or out of series connection in coax line 
circuits ....$9.85 


Net Weight: 
Shipping Weight: 


Miniductors 

These are highly efficient miniature coils 
offering extremely low losses and real space¬ 
saving economy. They are ideal for compact 
circuits and available in the types listed below: 

Cat. Coil Turns 

No.Dio.Per In. I.gth.Prices 


3001 

W' 

4 

2" 

.68 

3002 

1 ; ** 

8 

r 

.86 

3003 

if j# 

16 

2* 

1.01 

3004 

t /tf 

32 

r 

1.26 

3005 


4 

2" 

.80 

3006 


S 

V 

.1)6 

3007 

K? ** 

78 

16 

2" 

1.10 

3008 

%" 

32 

V 

1.32 


Cat, Coil Turns 

No. Din. Per In. I.gth. Prices 


3009 

3010 

3011 

3012 

3013 

3014 

3015 

3016 

3017 

3018 

3019 

3020 

3021 

3022 

3023 

3024 



4 


8 

0 rt 

16 


32 

1" 

4 

l” 

8 

r 

16 

i" 

32 

H4" 

4 

114" 

8 

1^4" 

16 


32 

i4" 

4 

14" 

8 

if* 

16 


32 


3" 

.86 

3" 

1.02 

3" 

1.16 

S* 

1.35 

3" 

.95 

3" 

no 

3" 

1.25 

3" 

1.6ft 

4" 

L13 

4" 

1.32 

4" 

1.68 

4" 

2.10 

4" 

1,19 

4" 

1.40 

4" 

1.76 

4" 

2.18 


Low Pass Filters 

A B&W low pass filter installed in the 
coaxial lead of your transmitter will stop the 
radiation of spurious and harmonic signals 
which interfere with TV reception. Input/ 
Output reversible on all models listed below: 

Freq. Range 1.5 to 30 MC 
Mode! 424 (52/75 ohms) for transmitters up 
to 100 watts, provides 60 db attention through¬ 
out the TV bands. Size: 4" x 2" x 1%'', Ideal 
for citizen banders and low power amateurs. 

$14.50 

Model 425 (52 ohms) handles a kilowatt, starts 
cut-off at 40 me, provides 85 db attenuation 
throughout the TV bands. Size: 11" x 3" x 2". 

$22.75 

Model 426 (75 ohms) handles a kilow r att, starts 
cm-off at 40 me, provides 85 db attenuation 
throughout the TV bands. Size: 11" x 3" x 2". 

$18.00 

Freq. Range 30 to 54 MC (6-Meter-Band) 
Model 423 (52/75 ohms) is a 3 section filter for 
transmitters up to 100 watts output. It reduces 
spurious and harmonic signals higher than 62 
MC by at least 50 DB (a reduction of over 

100,000 times)...$16.50 

Model 427 (52/75 ohms) is a 5 section filter for 
transmitters up to 1 KW output. It reduces 
spurious and harmonic signals higher than 62 
MC by more than 60 DB (a reduction of 1 
million times)..$31.25 

We have many more B&W items in stock 
than this limited space provides including 
phase shift networks, coaxial antenna con¬ 
nectors, plate chokes, baluns, and band switch¬ 
ing pi-network inductors. 
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Racal 


We have 3 secondhand British receivers 
available for sale. These are the RA-17< V. 

I his exceptional, high stability high frequency 
communications receiver was made to sell for 
$2450 in 1962. We offer these at $990 each 
subject to prior sale. This is a remarkable 
bargain. The RA-17C receiver covers the 
range of 1 30 Mc/s with an overall accuracy 

of better than l kc. The speed with which this 
receiver can change frequency is its acknowl¬ 
edged feature for there is no band switch. In 
effect, there is an electrical band switch which 
has never before been used in this type of 
circuit. 

Electrically, the circuit provides that any 
incoming signal between 980 kc/s and 30 Mc/s 
be fed to either a wide band input or a double 
pretuned selection circuit which in turn is 
followed by a cascode amplifier stage. I'hc 
signal then is channeled through a low pass 
filter to the first mixer where it is combined 
with the output from the first VFO to produce 
a wideband first i.f. centered on 40 Mc/s. The 
output of the VFO is also combined with a 
harmonic mixer which stems from a 1-Me 
crystal and a harmonic generator. The output 
circuit of the mixer limits the setting of the 
VFO to integrals of 1 Me. That is, when the 
original VFO minus the harmonic oJ 1 Me 
gives a resulting frequency of 37.5 Me s, this 
latter signal is known as the “gated” output 


and goes through a 37.5 Me s filter where it 
is mixed with the first i.f. frequency in a 
second mixer to produce a wideband second i.f, 
frequency of 2-3 Me s. The second i.f. is fed 
through a bandpass filter to a third mixer 
where it is combined with a second VFO oper¬ 
ating between 3.6 and 4.6 Mc/s. The second 
VFO forms the basis of a conventional super¬ 
heterodyne receiver which is displayed on a 
film strip scale 5' long. A final i.f. output of 
100 Kc/s is used which has 6 different band 
widths available. The receiver includes a 100 
Kc s calibrator and an accurately scaled VFO. 

This receiver is one of the best general pur¬ 
pose communications products ever built. It 
is remarkably easy to operate and provides a 
very high order of sensitivity and, of course, 
the stability is its best feature. We offer these 
units subject to prior sale, packed for export 
anywhere in the world. Thoroughly guaran¬ 
teed of course. 



Phone Patch Kit —Only $5.95 



Imagine a high quality phone patch kit for 
this small sum and if you send us $6.95, well 
gamble and prepay shipping costs to any point 
in the continental limits of our country. Xhis 
kit does not include the housing for we have 
found that most hams want to fit their patch 
into their console or the operating position. 
We have sold many of these kits and occa¬ 
sion ally when I meet somebody on the air who 
purchased one, their first subject is how 
pleased they are with the performance of the 
kit. 

All of the values have been carefully worked 
out for average volume and average line con¬ 
ditions. Each kit includes a very expensive 
repeating coil transformer. This transformer 
has four 600-ohm windings and is so made as 
to induce the least amount of hum. Worth 
over $60 by itself, the transformer could easily 
be sold for the price of our kit. Additionally, 
we supply a 4-pole switch and knob, the Ys- 
watt resistor, the high quality wire, the oil 
condenser, 2 RF chokes, and 2 ceramic con¬ 
densers. Naturally the instruction sheet with 
schematic is furnished. 

This patch is designed to work from a 500- 
ohm output and into a 500-ohm mike circuit. 
Should your application require something 
different, we have small 500-ohm-to-grid 
transformers at $2.50 each and we likewise 
have a 500-ohm-to-voiee coil transformer for 
$1.50. With the addition of these auxiliary 
devices, you can use this patch on any of the 
modern transceivers available today. 
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Waters Mfg. Co. 


Although we carry the entire Waters 
amateur line, we have had personal oc¬ 
casion to use Bob's switches, watt 
meters and Q-rnu Iti pliers with very 
favorable results. His , double-pole 
double-throw switch is the only one I 
know of available at a reasonable price. 


3001 Universal Hybrid Phone Patch . ) g;L00 

HU 02 As above, with Com preamp ... . 72.50 

358 (Compream)* Kit for 8001) . . . . . 19.96 

884 Dummy Load/Wattmeter (lOOOw) . ' * . 115.00 

374 Dummy Load/Wattmeter (1500w) . 135.00 

384 Dummy Load (no wattmeter I , , .. 65.00 

331 ** Little Dipper” T ,,.. .- . „- ,, - 129.00 

359 ‘'Compreamp" , . P . ..... 27,95 

372 “Clippreamp" _______ 21.96 

361 Cod ax Automatic Keyer ... 92,50 

369 Hellectometer ..... 120,00 

371- 1 Wide-Ranyfe Attenuator ............ _ 29.95 

371*2 As above* with BNC Connectors 32.50 

372- 3 As above, with Type N Connectors ........ 38.95 

346 Nuverter (6 & 2m Converter) . 175.00 

373- 2 Coaxial Filler (2m) .. 29.50 

373-6 Coaxial Filler (6m) .. 32.60 

Coaxial Switches 

335 SPOT (Antenna Switch I _... . .. . ,$ 12,95 

336 DFDT (Lin ears in & out) .*___ 11.45 

341 SPDT (Antenna Switch) 11,45 

351 Dual DPDT (in & out switching) .. . .. 12.95 

375 ‘*PROTAX" SP6T i Antenna Switch) ...... 13.95 


His watt meter is a thoroughly modern 
instrument that we could not do with¬ 
out. It provides visual indication of any 
52-ohm output over the ranges of 0-10 
100/1000 watts. This is a non-inductive 
device with essentially flat performance 
up through 300 MHz. 


376 "PROTAX” SPfiT .Antenna Switch) . 12.50 

378 SP5T i Antenna Switch) 10.95 

380 ‘T'KOTAX” SPOT (Antenna Switch) . 12.45 


"PROTAX M coaxial switches provide automatic ground¬ 
ing of unused terminals. Models 376 and 37S have radial 
terminals — all others have axial terminals. 

( tilI ins Accessories 


337-SI A Q-Multiplier for 753-1 ,S 4L75 

340A (^-Multiplier for KWM-2 __ 54,95 

349 "Channelator" .. .. . * 82.50 

Crystals ft*r above ..... . each 6.50 

349-27 Adaptor for S-Line ... 17.95 

Auto-Match Mobile Antenna 

370-1 Mast .... _ ___. __ _ $ 12.95 

370-2 Radiator Tip .. . 9.95 

370-75 76m Coil . . ... . , 15.95 

370-40 40m Coil . ,.. . 19.96 

370-20 20m Coil ... _____ 13.45 

370T5 15m Coil ... , . , .. 12.75 

370-10 !0m Coil ..... 11,95 

370-48 Coax Cable Assembly . ,.... 2.45 


Headphones 


Superex 

We stock two brands of headphones. In_ the 
Suj>erex label, we feature the Sa- 357. This is 
a double headphone, 50,000 impedance high 
fidelity ceramic transducer element, (100,000- 
ohm for single,) Response 80 to 12,000 c.p.s. 
Phone is wired mono-phonic. Cable is 7' of 
2-conductor terminated with a standard phone 
plug. The net price is $16.95. 

lie best general purpose communications 
headphone that we offer is SX Model APS. 
High sensitivity, crisp clear speech, clarity 
and comfort-oriented design are featured in 
these amateur headphones. Faithful reproduc¬ 
tion for that hard-to-read station fulfills the 
most exacting communications need. Soft, high- 
density polyfoam cushions the ears for hours 
of comfortable listening, even for the eyeglass 
wearer. Separate adjustment centers give 
wearer a custom fit. The phone is wired for 
600-ohm impedance to match the phone output 
impedance of many communication receivers. 
However, it can be changed to 4-16 ohm impe¬ 
dance by a simple change of wiring at the 
plug. Available as a single headphone also. 
Specifications: Double headphone, dual imped¬ 
ance 600-ohm, 4-16 ohm, monophonic; fre¬ 
quency response 80 to 12,000 c.p.s., 7' four- 
conductor cable terminated with standard 
phone plug — boom mike attachment standard. 


The net price is $24.95. 

For those wishing to go mobile or others 
requiring a boom microphone, we carry the 
Superex MB-3 which is a high impedance 
ceramic microphone. Recommended for the 
radio amateur, the unit offers exceptional 
speech clarity and is resistant to moisture and 
temperature changes. It is of rugged construc¬ 
tion with light-weight metal and high-impact 
plastic construction with a shock resistant 
high-output ceramic element, A built-in blast 
filter assures cancellation of voice blasting. 
Frequency response is 80 to 8,000 c.p.s. -55 db. 
It is supplied with a 7' shielded cable and the 
net price is SI2.95. 

Trimm 

A more conventional type of headphone 
having a tradition in the ham field is the 
Trimm product. We have selected what we feel 
are the most generally used numbers and rec¬ 
ommend them highly. The world-famous 
feather-weight Model 106 is a 24,000-ohm 
general purpose headphone weighing but 5 oz. 
and is, therefore, very comfortable to use. It 
sells for $7.20 with pin tips. The plug to match 
is 50<f extra. 

rhe Trimm Dependable, Model 70-2K, nets 
at $3.32. Their 4,000-ohm equivalent, up-4K, 
is $3.60. We also carry their Model 660 Cushion 
by the pair which sells for $1.50 each. 
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COLLINS R388 
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Collins Communications Receivers 


1 have been selling Collins Communications 
Receivers for better than ten years. Because 
my standards are very high, I had to price 
these sets at proportionately high levels and 
relatively few are aware of my service in this 
field. I offer for sale the finest variety of the 
best communications equipment available in 
the United States, and in quantity. My prices 
vary from about $400 for a poor grade R388 
to almost $2000 for the best grade R391. These 
receivers are all built around Collins permea¬ 
bility tuned oscillators ■ PTO), a device which 
in itself is a marvel of electro-mechanical en¬ 
gineering. 

Collins introduced a radical departure in 
communications receivers in the year 1948 with 
the introduction of their 75A1 receiver. Ama¬ 
teurs may remember that this receiver defied 
convention at the time and opened up a whole 
new field for Collins. This device, in effect, had 
a crystal controlled front end and a variable 
tuned IF. By using relatively low frequency 
variable oscillators, Collins was able to vastly 
improve upon the stability of the communica¬ 
tions receivers available at that time. Their 
75A2. 3, 4, produced in the tens of thousands, 
were to become world famous in the amateur 
field. 

It is not generally realized, however, that 
back in 1950, this same concept was incorpo¬ 
rated into a general coverage receiver known 
as the 51J. The 51J covered the range of 500 
KC to 30.5 MC. It did so with an overall ac¬ 
curacy of better than a kilocycle and provided 
a means for accurately tuning any CW, MOW, 
or AM signal within its frequency range. In 
the early days, these receivers were very much 


sought after by every branch of our Govern¬ 
ment who used such gear and they became the 
means for extensive monitoring by the FCC. 
The 51J went through a logical series of 
changes ending with the J4 whic h incorporated 
mechanical filter. Its predecessor, the 51J3, was 
widely reproduced as the military R388 and be¬ 
came known to countless amateurs as well. 

By 1955, the first of the R390 series had been 
produced. This was a heavier, more rugged, 
receiver of somewhat radical design. Likewise 
general coverage, it provided for digital read¬ 
out and a higher order of accuracy and stability 
over the range of oOOkc thru 32MC. It was also 
a mechanical marvel and this model was pur¬ 
chased by the thousands by the military for 
use in point to point work and discrete fre¬ 
quency surveillance. 

A somewhat less complicated version with¬ 
out voltage regulation was introduced about 
the year 1958 and known as the R390A. Ver¬ 
sions which provided for remote tuning of up to 
seven channels were the R391 and for light 
weight limited applications, R392. 

The R389, on the other hand, may be roughly 
compared with the R390 except that it covers 
the range to 15 KC and was obviously a par¬ 
ticularly good receiver for the study of Doppler 
effect and reception of long wave signals. This 
set, like its sister, was a mechanical marvel 
even more so, however, in that it incorporated 
automatic band change and a refined servo 
system as well. 

When we obtain these receivers, we pain¬ 
stakingly overhaul and rebuild them until the 
standard of performance is equal to or greater 
than the original specified performance. Par- 
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ticular attention is paid to the PTO and, if 
possible, the PTO’s of these sets are replaced 
with rebuilt units available from Collins. 

The degree with which the receiver provides 
linear operation over its range determines its 
price. Other features contributing to price are 
appearance and the degree of tracking from 
one megacycle range to another. With refer¬ 
ence to the 51J (R388), as an illustration, it is 
interesting to note how our standards apply 
and determine the ultimate selling price. As¬ 
sume for this illustration, that the receiver has 
been turned on for at least 10 minutes and that 
the dial has been set to an even megacycle 
mark. Set the fiducial or hair line at the 
exact center of the calibrated bezel. Turn on 
the calibrating switch and set the BFO to zero 
heat. Now, without touching the BFO control 
or the calibrating switch or for that matter 
any other control, tune the KC knob clockwise 
until the beat note will be observed at the ex¬ 
treme 500 KC point at the right of the dial. 
You will note a deviation error. Write down 
this error in KC or cycles and now rotate the 
main KC knob to the other extreme of the 
dial and observe the error at the left end of 
the main dial. The sum of these two errors will 
be known as the maximum deviation error in 
cycles or KC per megacycle. A very excellent 
set will have a total deviation error of less than 

2 KC and such a set is worth between $750 and 
$1000. With the deviation error between 2 and 

3 KC, the value of the set will range between 
$600 and $750; when the deviation ranges be¬ 
tween 3 KC and 4 KC (the maximum allowable 
limit), the value of the set may be stated be¬ 
tween $450 and $600. If the deviation is 


greater than 4 KC, the oscillator must be re¬ 
placed and a new, or rebuilt, assembly obtain¬ 
able at a cost of $190 from Collins be installed. 

Now go back to the first part of this test and 
leave everything established for an even mega¬ 
cycle mark such as 2 me. Observe the zero beat 
and then rotate the megacycle switch knob to 
an adjacent odd megacycle such as 1 or 3 me. 

'hen slowly tune the KC knob until the new 
zero beat has been obtained. Measure this dif¬ 
ference as an error. For the best sets, this 
error will be less than 1 KC. For errors in 
excess of 2 KC, the value of the complete re¬ 
ceiver has to be reduced proportionately. 

The very best sets are those which meet 
these specific tests and whose appearance 
comes closest to being like new. It must be pre¬ 
sumed that sensitivity and other performance 
factors will be equally high. 

The specific range in price on the R389’s 
varies from $700 to $1200; on the R390, from 
$1000 to $1400; on the R390A, from $1000 to 
$1500; on the 391, from $1200 to $1600, AH of 
these sets are guaranteed and supplied with 
instruction manuals and adequately packed for 
shipment to any part of the world and are 
available in quantity. Do not hedge. These are 
the best quality communications receivers made 
in the world. They have no peer. Even Collins’ 
latest sets do not excell in quality and except 
in size and in weight, there is nothing made to¬ 
day that can equal the outstanding perform¬ 
ance of these communications receivers. Those 
interested should write for specific information 
and quotations. 

Herb Gordon W1IBY 
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BC-221 and TS-175 

Heterodyne 

Frequency 

Meters 

The unit illustrated at the right in the 
photo is the TS-175AU frequency meter 
It is similar in operation and use to the 
BC221, but covers a frequency range of 
85 to 1000 me. Price on it is $220. 



Nowadays solid state computer techniques 
are employed in a digital readout counter so 
as to measure frequency. Such instruments 
sometimes are available to the hara through 
his place of employment. Even more rarely, 
the ham can buy a secondhand or used instru¬ 
ment of this type. 

Generally speaking, these wonderful modern 
instruments cost between two and four thou¬ 
sand dollars and are beyond the means of most 
of us. But iiamdom must have a way of meas¬ 
uring frequency at a price it can afford and 
the old standby, the BC221, is still the best 
device of its kind to ever come down the pike. 

BC221’s can be had in various places in 
conditions that are good, bad and indifferent 
and you would never know how to determine 
whether the instrument would be a good one 
or a poor one without actually subjecting it to 
test or evaluation. We take all of the guess¬ 
work out of this for with hundreds of B< 22l*s 
to choose from, we subject each of these to 
certain specified tests. Not only must each in¬ 
strument match its calibration book but the 
linearity of each instrument oust be accept¬ 
able within the tolerances specified by the 
Government in the technical manual TMll-300. 

The term BC221 refers to a heterodyne fre¬ 
quency meter which covers two specific ranges 
—125 kc through 250 kc f and 2000 kc through 
100b ke. By means of harmonics, the instru¬ 
ment can be used to measure frequencies all 
the way up past 100 megacycles and by means 
of simple changes or modifications the details 
of which are expressed in a leaflet supplied 
with each instrument, the BC221 can be made 
to provide accuracy of the order of .0025% 
or even better. Indeed, it is possible with the 
additive or subtractive method of measurement 
to read to as small as .0002%. Each BC221 
that we sell is thus a basically good instrument 
which will meet the conditions of accuracy a? 
described hereafter and as a result each of 
these instruments can be used not only to 


measure frequency but to initiate a frequency 
for such purposes as modern sideband syn¬ 
thesis techniques require. If you wish to build 
your own exciter or VFO or to calibrate and 
measure filters for teletype and sundry pur¬ 
poses, this device will positively allow you to 
do it. The Bi.’221 has stood the test of time. 
Each instrument is at least 20 years old now 
and you might say, it has been properly aged. 

Before we ship out any instrument, we de¬ 
termine that both ranges are accurate accord¬ 
ing to the book. We also determine that on 
the low band, 130kc, 160kc, 190ke, 210!:c, and 
240kc fall within one-half a dial division ac¬ 
curacy as compared with our precision stand¬ 
ard. On the high band, we check for similar 
error at 2100kc, 2400kc, 2900kc, and 3800kc. 
Our standard is a Motorola high stability 
oscillator used in conjunction with a Systran 
Donner digital readout meter providing better 
than one part in 10"* accuracy per 2~t hours. 
This is an amazingly good tolerance anti guar¬ 
antees the purchaser satisfaction within the 
intended application of the BC221 so when you 
fellows compare price, you should also try to 
compare accuracy. 

Here is our schedule of pricing: 

For standard nomenclature BC221’s, 

models A through AH $110.0(1 

models AK and AN 105.01) 

For either model with 

certification.$20.00 extra. 

We have a power supply kit that we have 
assembled and which will provide this instru¬ 
ment with the perfect combination of voltages 
and current to operate at 115AC. We supply 
just the parts and instructions and the price 
on this is $14.50. 

Remember that the BC221 can serve as a 
signal generator as well as a test oscillator 
and as well as a heterodyne frequency meter 
Your satisfaction is guaranteed—no pig in the 
poke here. 
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Wave Meter TS133 UPM-1. 
Covers the range 155-235 
M Hz. Each wave meter has 
a separate diode detector 
for indicating resonance 
and has an especially well 
calibrated BC221-type dial. 
Onlv $5 while thev last. 

5 lbs. 



Microwave Accessor j Kit. 
Packed in hinged wooden box 
12" x 12 x 3" intended for 
AN/MPM-3. Includes 1 each 
UG-81/U waveguide to coax 
adapter, 1—UG-163/U wave¬ 
guide flange adapter, 1— 
CG-92/U cable assembly, 1— 
AT-48-UP X BAND HORN 
antenna and 1 UG-85/U con¬ 
nector. New merchandise 5 
lbs.$5.00 






Radar Echo Bax AN/UPM-90. A 
coaxial type resonant cavity u^ed 
to monitor radar pyatems operating 
in the range tpf 1150-135OMC 
Decdy 3.5 lb per micro second. 
Sensitivity I db, power loss for 50 
yard ringtime* Temperature coef¬ 
ficient -105% ringtime degree F at 
Uses 5-IN21B diodes. New 
Weighs 25 ll»» * ost uncle $2000.00* 
Yrnir Cost 970,00. 



Wave Meter TS1 1 X. A co¬ 
axial cavity wave meter 
covering range 3000 to 
3600 MHz with an accu¬ 
racy — 1 MHz. Includes 
indicating meter, calibra¬ 
tor chart, and 1N21 rec¬ 
tifier. Controlled by pre¬ 
cision micrometer. $-14.00 
45 lbs. 

L 



Oscillator 0*12. This is a signal 
generator operating between 155 
and 235 MHz: with a built-in atten¬ 
uator assembly accurately cali¬ 
brated to more than 100 db, below 
I volt- It employs a remote cutoff 
piston attenuator* These oscillators 
normally provide pulsed RF output 
but can easily be employed for CW 
with a simple change* $9,70. 7% 
lbs. 


-A. 



S Band Transponder. RT-21/APN-21XR Measures 13"W 
x 13"H x 10"D and weighs 21 lbs. Supplied less tubes. A 
veritable wealth of S band components—pulse trans¬ 
formers and generally useful components. Basic cavity 
may be used in amateur microwave work around 3000M( 
and uses light house tubes. A Shepard McNally Kly¬ 
stron 707B used in 2nd cavity. 12 or 24 VDC and 400 
cycle 116V AC single phase. Bargain priced at $15.00 


SET Navy UF 

Transmitter. In* 

chides Rf amplifier 
AM 1008/BET pro¬ 
viding 100 conser¬ 
vative watts out¬ 
put from a 4*400A 
with mechanically 
scanned vervo con¬ 
trolled tuning sys¬ 
tem using vacuum 
variable condensere. 
Thc audio modula¬ 
tor MD-229/SBT, 
the RF synthesizer 
0-275 /BET which 
generates any dis¬ 
crete siuna! in in- 
cretnents of 10 
cycles between 300 KC and 
and the power supply PP 1094/ 
SRT. The entire assembly ^ weighs 
550 lbs. and operates on 50 cycle 
115V. $18000*00 original coat for 
S35D.OO. 




X-Band Radar An early 
airborne radar set for X 
band includes receiver and 
pulsed magnetron. Allow 
100 lbs. 850.00 each. Here’s 
your chance to have your 
own radar trap or weather 
eye. Requires 115V 400 
cycles and 28V DC. 
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Good Surplus Values 



Attention! Volkswagen 
Owners—DC to 1>C Con¬ 
verters: For Volkswagen 
owners, we offer a. DC to 
DC converter. This Lran- 
sifitorized device converts 
6 volts DC to 12 volts DC. 
It is capable of furnishing 
6 amperes of power at 12 
volts* This is RCA’s #M 1- 
17583 and measures 11 W # 
deep x 6" wide x 
high. Only 35 pieces avail¬ 
able at §12,50 each- d l A 
lira. 



Bridge Rectifier Transfor¬ 
mer suitable for solid 
state application. Capable 
of furnishing 600V at .5 
amp; 115V primary; sec¬ 
ondary rated 545V at *455 
amps. 5*4" square x 5" 
high* $7*25 15 lbs* 



Matching transformer: Here 
is a very high Quality _ line- 
to-grid transformer* Primary 
either 200 ohms or 500 ohms 
impedance and secondary 
30,000 ohms grid-to-grid 
with n center tap. It may 
also be used as a low-level 
plate-U> multiple line trans- 
former, UTC-4050 $2*50 

V% lb. 



G.E. Air Capacitor. 
20-440 pf, 7" long x 
2" x 2" ceramic end 
caps with shaft. 

Heavy brass con¬ 
struction, .016 spaC’ 
ing. Excellent as a 
loading capacitor or 
for general purpose 
work. §4/ea* 1*4 lbs. 



Plate Transformer: Center 
tapped secondary. 2100 volts 
either side of center, rated at 
500 mils continuous duty and 
insulated for 4286 volts. The 
primary is intended for 207, 
220 or 225 volts single phase. 
'This merchandise, made by 
Union Electric & Manufac¬ 
turing Co. in Jersey City, is 
offered in limited quantity at 
$34.96. The transformer meas¬ 
ures 9 Vi" wide x 7 deep x 
BY/’ high and weighs 59 lbs. 
Here is a tremendous value. 
Check the weight with copper 
and steel prices today and see 
what a value it is. Only 17 
pieces available* 



Solid State or selenium rectifier 
transformer made by Raytheon, 
their #UX91I5A; primary 60 
cycles; secondary tapped, from 
28 to 48 V ; rated 2 amps but 
good for 4 amps. 4*4" high x 
3%" deep x 4" wide, $4 each 
7% lbs. 




Toroidal Filter Assembly for RTTY, These new Humph¬ 
rey units measure only 1 %*' x 2", We have them com¬ 
plete with their sockets in matched sets tuned to 2125 
cycles and 2975 cycles. $8.60 per set. */> lb. 


Loading Capacitor, Here is 
a two-section loading con* 
denser each section vary¬ 
ing between 20 and 600 pf 
so that the sum of the 
condenser will extend up 
to 1200 pf which is more 
than adequate for most 
high-powered finals. The 
spacing is excellent* The 
condenser measures 
behind the panel. Its width 
is 3*4 w and its maximum 
height with the condenser 
open m 2%"* Thb Is 
straight line frequency. A 
particularly good value at 
33 each, shaft. 2 lbs. 



Sockets: RCA 9935 7 con¬ 
tact socket with built in 
capacitors. Semi-shielded 
for use with 829B. 3E29 
and 832. Price SK80. 
100 available. 



Ferrite Antenna Coil: 6%" long x 5/16" diameter, I 
bought these at a very low price and found them to he 
particularly attractive when hunched together as a core for 
winding filament chokes. Use 4 of them wound with 
electrical tape as a core for 4-1000. 59c each. 4 $2,00. 
4 02. each. 



Dual Bearing Ham mar- 
lund Capacitor, 100 pf 
straight line capacity. 
Excellent for a variety 
of general uses. 90c 
each. 10/17*50, 4 02. 

each. 




Collins RF Plate C hoke —good for high-powered final : 
capable at least V” amp and suitable for 80-10 meters. 
54/ea* % Jb. 
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The following miscellaneous listing is meant to portray a representive portion of our stock 
so as to convey an idea of the breadth of our inventory. With over 2500 pieces stored, and with 
a constantly changing variety, it would be very difficult to itemize each piece of gear available. 

Similarly we have over 1000 used units of ham gear available; probably the largest stock 
anywhere. We do NOT put our price sheets on this classification of goods for you to compare 
us by. But we do publish a comprehensive listing in specific detail by set, serial number and 
condition and we will gladly send such an unpriced list to anyone—upon learning of your choice. 
We will then quote you directly. The best thing to do is to visit and see yourself the largest 
collection of ham goodies ever gathered together in one building. ! am confident of our ability to 
please you. 


AN/URM-13 Dummy Load 5-20W 100-400 MC $ 7.00 

MTR-2512 Marine Radio Telephone. 12V. lfiA $ 45.00 
EK-8 Field Telephone I 7.80 

Type 90281 Millen Power Supply, 

700 V @ 235mn, 6.3V @ 4A S 40.00 

Model 33 Res. P.S. 350W, Mfg. by Lambda $ 45.00 
TVN-05E Klystron P.S.. Mfg. by Weston Labs. $330.00 
Twin P.S., 115V IN OUT COOV © 150nut, 

— 100V, 6.3V-3A S 65.00 

TVN 9HG, Klystron P.S. $105.00 

Mod. 28, Reg. P.S., Lambda $ 35.00 

Mod. 206-PA HV Reg. F.S., 

IN 115V, OUT 1000V-200 ma $ 90.00 

Mod. MR-300-1 Mag. Research Corp. 

Reg. DC P.S. “Stablvolt" 300V-1A $140.00 

Mod. 32 Reg. P.S., Lambda, 380VV. 105.125V $ 80.00 

t'K-4, Microphone, Sony $ 88.00 

CR-4, Microphone, Sony $ 88.00 

Mod. 402A, Dynamic Micro Miker $150.00 


Mod. 714, Microphone, PTT Switch Electro Voice $ 22.00 


Mod. 799 Weston Insulation Tester, 

Indicates Leakage Res. $ 32.00 

TS-128/UP $ 90.00 

TS-377/U SWR Bridge W Meter, 28V DC S 60.00 

TS-lll/CP Wave Meter, G.E. $ 49.95 

1-48-B Insulation Tester—Biddle $ 45.00 

1-177, Tube Tester, Mutual Conductance Ty oe S 37.00 
TS-117/GP Wave Meter Test Set—Andrew Corp, $100.00 
TS-125/AP Milli-wattmeter. 0-2 MW $100.00 

SITT4, Airplane Thermometer Tester $ 62.00 

Mod. 802 Microwave Oscillator, 9040-9145MC $330.00 

Type 675P, Piezo Oscillator by G.R. $126.00 

-1060A, Oscilloscope—Bolton Labs. $150.00 

AN/PRM-10, GDO, 2-400MC, 7 bands-- 
Stamford El. $190.00 

TS-47/APR, Test Oscillator, 40-500MC 

Fairchild Cam. $115.00 

Constant V. XFMK, SOLA, SEC. V. 

115-120, 180V A $ 25.00 

Type 10B, Powerstat Variable XJr'MR, 

0-120V, 210VA. 0-132V, 230VA S 8.00 

Type 20, Powerstat XFMR 0-140V, 3A S 12.00 

Type W2, G.R. Auto XFMR 0-135V $ 10.00 

Hate XFMR. Bendik PRI 200/220/240 V 10, 

SEC 2900/14 50V, 2.8KVA $ 70.00 


Mod. 191 Hickok Xtal Controlled Microvolt 
Gen. 125-240MC $ 65.00 

AN/URM-2G. RF Signal Gen., 4-SMC $250.00 

1-208. RF International Pel rala Signal Generator 

1.9—4.5MC, 19-45MC $ 75.00 


SG-8/U Noise Generator—Weston Labs — 

10-150MC -±: 10% accuracy S 90.00 

Type 1002A. Pulse Generator $330.00 

TS-419/U. Signal Gen. 900-21OOMC $390.00 

Mod. 75, Signal Gen. 4.8-410MC 

Measurements Corp. $100.00 

TS-403A/U Signal Gen. 1SO0-4OOOMC, 

CW and FM OUT $450.00 

TS-413/U Signal Gen. 75KC—40MC in 6 bands $275.00 

Mod. 20. Signal Gen. 85KC-40MC $875.00 

SG-38/URN-15, Signal Gen. 60-1000CPS $575.00 


Type I40A, Boonton Beat Frequency Generator 


10-30MC 

Mod. DR-400, Ultra-Sonic Generator— 

Acoustica Assoc. 

PE-162C, Generator Set, 150 Watts 
RCVR, Mod. RBC-1. Freq. Range 
4-27 MC. 115V AC 
RCVR, BC-342N 1.6-18KC 
RCVR, Type BC-120G-CM, Freq. Range 
200-400KC 

RCVR. Type BC-454B. 3-6MC 

RCVR, Mod. RDO, 300 1000MC, 106-I25V 

RCVR, Type BC-1004 BC-40MC 

RCVR, Type RA-1B, .150-1.5 and 1.8-16.0MC. 

6 bands 

RCVR. Type CRV-46161, 195KC-9.05MC IN 
4 bands 

RCVR. R-264/GRD, 100-160MC. 115V 
RCVR— XMTR Set 1.5-12MC, RCVR Col- 
46159. XMTR Col 62245, Collins 
TS-15B/UP Fluxmeter 

ME-82/U. Wattmeter, 52 ohms. 50-600MC. 

120 W. Max. 

VTVM. Type 726A, 1.5-150V RMS in 5 ranges, 
Gen. Radio 

Harmonic Wave Analyzer, Mod. "OOF 
Hew.-Packard 

Coaxial Switch “Coaxvvitch" Type 72-2, Bird El. 
Termaline Resistor. Mod. 80A. Bird El. 

TN-18/APR-4, Freq. Range 300-1000MC 
TN-54/APR-4 2160-4 0O0MC 

TN-19/APR4 975-2200MC 
TN-16/APR4 38-95MC 

Hewlett-Packard 300A Harmonic Wave Analyzer 

Lambda 64, Reg PWR Suplly 

Kay Elec. Mega-Pulster 

Hewlett-Packard 500A Freq. Meter 

HP-400A Voltmeter 

TS-155C GM Sig. Gen. 2700 3400MC, 4 hands 
Hewlett-Packard 460A Wideband AMP 
LAE-2 RF Sig. Gen. 

TS-297/U. Multimeter, AC-DC 0-1000V 
SG-14/U Sweep Calibrator 
Antenna Bridge, Type 90672, Millen 
TS-I30/URM, Summation Bridge, 5MW-5W, 
1000-4000MC 

AN/URM-14, Microphone Simulator, 

Z-IN 600, IK, 50K 
TS-330/TSM Xtal Impedance Meter 
TS-254 AP, Power Meter, 0-2 MW 
TS-S28/U, Freq. Meter. 380-420 CPS 
TS-587 /U Noise Field Intensity Meter 
200 MW OUT 15-400MC 4 bands 
ZM-14/tsm-2, Ohmmeter, 0-1000 mego 600VDC 
TS-875/AU, VTVM, 0-120VAC. 0-300 VDC 
Electronic VOM-Capaeity Meter, Mod. 209, 

Hickok 

Mod. G-21, GDO, 6-120MC— 

Alto Scientific Corp. 

Mod. 200 BR II,P. Audio Osc. 20-200000 CPS 
Mod. 200-D H.P. Audio Osc.. 7-7000 CPS 
OL-15H, Oscilloscope, 5" CRT Browning Labs. 
OS-51 /USM-24C, Oscilloscope Waterman Prod. 


$300.00 


$400.00 

$100.0(1 

$ 90.00 
$ 60.00 

$ 9.00 
$ 12.00 
$ 200.00 
$140.00 

$150.00 

$ 65.00 
$170.00 

S 45.00 
$ 75.00 

S 90.00 

$ 50.00 

$375.00 
$ 35.00 
$ 15.00 
$ 75.00 
$190.00 
5100.00 
$ 60.00 
$376,011 
$ 120.00 
$ 100.00 
$110.00 
S 90.00 
$250.00 
$120.00 
$300.00 
S 14.00 
$250.00 
$ 10.00 

$150.00 

$ 67.00 
$ 200.00 
$ 65.00 
$ 40.00 

$300.00 
$ 90.00 
S 35.00 

3 40.00 

$76.00 
S 75.00 
$ 65.00 
$ 100.00 
$300.00 


Business Hours 


We open early at 8 A.M, and work thru 4 P. M. Then after a two hour respite we open again 
at 6 P.M. and stay until 10 P.M, Saturday till 5 P.M. Sundays by appointment. Try and make 
it soon—will enjoy that eyeball—and hope you will too. 
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Thi s catalog is our first attempt to describe our business and 
the nature of our service to the hundreds of thousands of 
amateurs throughout the world. 

Ham radio is a hobby offering a tremendous amount of 
fascination and pieasure. Prince and pauper alike may share 
in this intriguing sport and whether your particular interest 
is to ragchew, experiment, or handle traffic, ham radio provides 
the means for such an outlet. To those busy with the problems 
of everyday life, ham radio provides the pause that refreshes. 

And to those handicapped persons who may be blind ot in 
other ways afflicted, it is a window to the world. But we must 
not forget that it is basically a hobby and a hobby is basically 
a luxury. Luxuries can be taken care of only after necessities 
have been cared for and this fact has to be understood by 
the supplier of ham equipment. This is why we offer equipment 
in all categories of price and quality. Tt has been said that 
hams are scroungers and justifiably so. Why should a ham 
take away from his family’s necessities so as to pursue his 
personal pleasure. We understand this and try, therefore, to 
provide a very broad assortment of material at all price levels. 

I don’t blame or criticize the ham who is trying to get the best deal for his money for I under¬ 
stand that for many of us the acquisition of newer type gear can only be had by swapping 
in the old material with the least amount of additional funds. It is precisely because w T e under¬ 
stand these things and know the nature of Harndom that 1 feel that our extensive stocks can be 
selected from most every class of ham and we will gladly lend a helping hand to those of you 
who are just getting started and need assistance in selecting your choice of gear. 

Of course side band is the modern way of communicating with voice. It saves frequency space 
and permits a greater measure of enjoyment by a greater number of participants. Nearly every 
modern manufacturer is producing equipment for this mode of emission. So whether you are 

starting or merely wish to up grade 
your station or perhaps in company 
with a very few others can afford to 
buy new equipment and want to get 
the very latest gear possible, I say 
to you try us out and see what our 
figures will be. Get our listing or 
better yet, pick up the phone and 
call nie collect. My operator will 
take your name and telephone num¬ 
ber and f will call you back shortly 
thereafter. 1 think this is a personal 
way of giving the proper answers to 
you at the earliest time, then you 
will know before very few minutes 
have gone by just exactly where 
you stand so get in tune with the 
times, get in touch with me and 
enjoy your ham Radio to the fullest. 


The photo above shows the sign which 
marks our driveway. To the left is one ot 
our tour towers. It's 105 ft. in height with 
a TA136. ten element si* meter CushCroft, 
11 clement two meter CushCroft and a ten 
meter Krcco vertical. 


HERBERT W. GORDON CO. 
Woodchuck Hill 
Harvard, Mass. 01451 
Telephone 617-456-3548 


Ham Radio is a Hobby 
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Bob Heil K9EID 
402 Border Street 
Marissa, Illinois 


Six Meter Final Amplifier 


Get up to 75 watts output on six with a few watts input . 


So many final amplifiers built today are 
complicated and difficult to adjust. The unit 
described here is very straightforward and ex¬ 
treme I \ simple to construct and put into op¬ 
eration in your station. A few watts of CW 
input will give about 75 W output in class C 
service. 

The final tube used can be either an 829B 
or 5894. Hie latter is easier to use on 50 MHz 
as it Tieeds no neutralization. 'I his is a prime 
factor for selecting the 5894 as neutralization 
can lead to the crazy house long before per¬ 
fection is achieved! The bias is obtained by 
rectification of input power, and the 6BQ5 
clamp tube protects the 5894 if drive disap¬ 
pears. 

Layout is not critical and can be arranged 
to suit you. The clamp tube can be mounted 
under the chassis if necessary. 1 built my am¬ 
plifier on a 7" x 11" x 3" chassis. This allowed 


Boh is a professional organist. He's worked 
for the past seven years for the Holiday Inn 
motel chain. He was once associated with the 
VHP Amateur and was CQ’s VHP SSB editor. 



Fig. 1. 5894 six meter amplifier. The same 
basic circuit can be used with an 829B (or 
3E29), but some changes will have to be 
made in the coils and resistors. 


ample space for the power Supply at the rear 
with the amplifier placed up front. It was 
then mounted in a regular 19" rack panel but 
could be placed in a cabinet for table top use. 

The grid components are mounted under¬ 
neath the chassis and the plate components 
are above so that no interaction between the 
two occurs. The plate coil and capacitor is 
mounted up front on the panel with the grid 
components behind the 5894 as viewed from 
the front. A long phonetic rod is used to con¬ 
nect the grid tuning capacitor to the front 
panel so all tuning can be done from the 
front. An alternate method would be to mount 
the grid tuning capacitor on the chassis so the 
shaft would be accessible from the top of the 
chassis directly behind the 5894. The 6BQ5 
is mounted to the left and behind the 5894. 
This allows for short leads between the two 
tubes. 

After construction, inset I t he tubes and be¬ 
gin checking the unit by using a grid dip 
meter to set the resonant frequency of the 
coils and capacitors. Adjust the maximum dip 
at 50 MHz for both capacitors. At this time, 
apply filament voltage and check to see that 
both tubes are lit. Apply plate voltage only 
after making certain that the unit is connected 
to a dummy load and the exciter has been 
connected at Jl. Then apply plate voltage and 
no excitation. The 5894 should draw approxi¬ 
mately 20 to 30 mA. Begin loading with loose 
coupling to the antenna. Apply full grid drive 
to 5894 and dip the final loading control, C2. 
Adjust coupling for a plate current reading of 
approximately 180 mA full load with a plate 
voltage of 600 V. If trouble is experienced in 
obtaining these readings in standby condition 
due to the value of B-+-, adjust Rl. 

When using the amplifier on any mode of 
operation, the damp tube will be a vital asset 
as it will always protect the 5894. The setting 
of Rl in the initial tune up procedure will 
limit the 5894 to draw only 20 to 30 mA with 
key up" condition. This is ample to cut the 
tube completely off and allow for a safe and 
sane operation of your new final amplifier. 

Have fun in your construction and enjoy its 
ease of operation and the terrific results for 
such little effort. . . . K9E1D 


JANUARY 1967 
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The Drake 2-NT CW Transmitter 

and 2-C Receiver 


When 'lie new Drake 2-N 1" transmitter and 
2-C receiver arrived the other day, I had to 
rush right home and hook them up to an an¬ 
tenna. I have a base-loaded multiband vertical 
on 80 and 10, so 1 didn’t know how well I’d 
be able to work out. After a quick perusal of 
the excellent instruction books, and connecting 
them together lor semi break-in CW, I was all 
set to go. A quick three by three call on the 
SO metet novice band netted three callers up 
and down the band; a \VN1, a WN3 and a 
W N0. I called the W’N0 and asked the others 
to QR.X. It turned out that the WN0 was out 
in Colorado and had never even heard a sta¬ 
tion from New Hampshire. After exchanging 
reports we had a nice little rag-cliew at about 
13 wpm. The 2-NT held up very nicely with 
75 watts input— I was running 569 out in W0 
land. Next the WN3—nibe report from Phila¬ 
delphia, 589. The WN! was almost next door, 
so the 599 report wasn’t too surprising. And 
so it went, nice reports from novices all over 
the country. 

Next l changed the tap on the vertical and 
tried forty meters. Lots of QRM, but when I 
found a clear spot, the 2-N ! didn’t have any 
trouble at all working out with very nice re¬ 
ports. The excellent sensitivity of the 2-C 
picked up the weak ones and the selectivity 
took care of any adjacent rock crushers. Then 
up to 20, 15 and 10, For these bands I 
plugged in a VFO so 1 could move around a 
bit, connected up the tri-bander and looked 


for some DX around 14010. I heard lots of 
Europeans coming through; a short call to a 
PA0 in Rotterdam resulted in a 559X report 
followed by several stations calling from DL, 
SM and OZ lands. Alter cleaning up the minor 
pileup, 1 moved up to 15—same story in Africa. 
Some nice reports on the 100 watt signal from 
ZS6 and 5A3 stations. Bv this time it was 

m 

pretty late in the evening so ten meters was 
pretty well closed down; 1 didn’t hear any 
stations on ! W, and very few on phone. Per¬ 
haps some other time. 

Alter using the 2-NT for several hours, a 
few ol the hidden features that aid in operat¬ 
ing ease become apparent. Basically this trans¬ 
mitter is no different from many other low 
power CW transmitters; however these bidden 
features make all the difference in the world. 
Essentially, die transmitter is a three tube 
affair, with a crystal oscillator, driven ampli¬ 
fier and final power amplifier. The driven am¬ 
plifier output and power amplifier input cir¬ 
cuits are broadband tuned circuits that are 
factory adjusted, so no t unin g is required by 
the operator. The pi-network in the output of 
the power amplifier is designed for 50 ohm 
coaxial lines, and the loading of this network 
is also factory set. All the operator lias to do 
is turn llie rig on. tune the plate tuning ca¬ 
pacitor for a dip in plate current, .adjust the 
power set for the desired power input, hook 
up tiie antenna and go on the air. ^And, if you 
don’t want to tune for meter dip, you can 
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tune for maximum brilliance of a built-in neon 
bulb. Operation is simplicity in itself and it 
takes longer to read about it than to do it. In 
addition, no external antenna changeover re¬ 
lays or receiver muting switches, no added 
T\ I fiiters or ‘harinonikers”; they’re all in¬ 
cluded inside the 2-NT! 

The 2-NT transmitter uses grid block keying 
and extremely clean, crisp CW is obtained by 
a special pulse and delay circuit. Additional 
features of this circuit are afforded by the re¬ 
lay which it controls. This relay switches the 
antenna from transmitter to receiver, mutes 
the receiver, turns the sidetone off and on in 
time with your keying and grounds the 
cathode of your \ t () if you use one. 

A built-in transistorized 900 IIz phase shift 
oscillator generates a sidetone which may be 
used for monitoring your keying. There is a 
connector on the rear of the 2-C receiver for 
the sidetone signal; on other receivers it should 
be connected to the arm of the audio gain 
control. A\ ith these connections, the receiver 
works normally during receiving, but when it 
is muted for transmitting, the sidetone comes 
thi ough the phones. In addition, when the 
transmitter is placed in the standby position, 
the 2-NT may be used as a code practice os¬ 
cillator in conjunction with the receiver. In 
his mode, the kev onlv controls the sidetone 

* r r 

oscillator; none of the other stages are ener¬ 
gized. 

Another operating aid is the spot switch. 
With tliis switch you can spot the frequency 
that you are operating on without transmit¬ 
ting a signal, it is always good operating prac¬ 
tice to listen before transmitting, and the spot 
switch on the 2-NT allows you to do just that. 
Only the low power frequency determining 
stages are energized during spotting, no power 
is applied to the final stage. 

AH in all, the 2-NT transmitter is one of the 
easiest to operate that I have ever used. All 
the controls have a purpose, and all the set 
and forget type controls have been adjusted at 
the factory. In addition, no accessories are 
necessary to put an outstanding signal on the 
air. For the novice, the 2-NT appears to be an 
ideal starter transmitter; even many generals 
will find it to their liking. 

The Drake engineers really put their heads 
together when the 2-C receiver was on the 
drafting boards. What they have come up 
with is a neat combination of vacuum tubes 
and transistors that does a tremendous job. 
Vacuum tubes are used throughout the am¬ 
plifier, mixer and if stages, but transistors take 
over in the high frequency oscillator, detector, 
BFG, AGC and audio stages. A total of five 
tubes and seven transistors do Hie bulk of the 


job; along with eight diodes for detecting and 
rectifying duties. 

The rf lineup is relatively straightforward; 
i I2BZ6 rf amplifier, a 12AU6 high frequency 
mixer, two 12BE6 converters, and a 12BAG 
50 kHz if amplifier. The two inputs to the 
high frequency mixer consists of the output 
of the ti amplifier and the output of the 
2N3394 crystal oscillator. The output of the 
mixer stage is 3.5 to 4.0 MIlz. This SO meter 
signal is mixed with a 3955 to 4555 kHz VFO 
in the first I2BE6 for a 455 kHz if output. 
The second I2BE6 converter accepts either a 
405 or 505 kHz input to put a 50 kHz upper 
or lower sideband into the 12BA6 if amplifier. 
A 50 kHz bandpass filter in the 12BA6 input 
provides an adjustable passband selectivity of 


Drake 2-C Specifications 

Frequency 

coverage: 

3.5— 4.0 MHz, 7.0—7-5 MHz, 14.0 

-14.5 MHz, 21.0-31.5 MHz and 1 

28.5— 29 MHz with the crystals 1 

provided. Accessory crystals will \ 

cover any 500 kHz segment be¬ 
tween 3,0 and 30 MHz. 1 

Modes: 

SSB, CW, AM, RTTY 1 

I Selectivity: 

Selectable passband filter provides: 

0,4 KHz at B dB down and 2.7 

KHz at 60 dB down, 

2.4 KHz at 6 dB down and 9.0 I 

KHz at 60 dB down. I 

4.5 KHz at 6 dB down and I 

16,8 KHz at 60 dB down, I 

I Stability: 

Less than 100 Hz after warm up 
or for 10% line voltage change. 

Sensitivity: 

Less than 0,5 fiV for 10 dB signal 1 
plus noise to noise on all amateur 
hands. 

Calibration: 

Main dial calibrated 0 to 500 KHz I 
in 10 KHz divisions; vernier dial 
calibrated in approximately 1 KHz 
divisions. Both the main dial ami 
vernier are adjustable for calibra¬ 
tion purposes. 

1 A VC: 

Amplified A VC system has slow nr 1 
fast discharge and less than 100 
microsecond charge. Less than 6 
dB audio change for 100 dB rf 
input change. 

Audio; 

4 ohms output impedance. l.S 
watts with less than 5% distortion. 

Antenna input: 

50 ohms nominal. 

Spurious 

responses; 

Image rejection greater than 60 
dB; if rejection greater than 60 
dB on amateur bands. Internal j 
spurious signals less than the 
equivalent 1 flV signal on the an¬ 
tenna. 

Lineup: 

5 tubes, 7 transistors and 8 diodes. 

1 Accessories 

| available: 

2-AC 100 KHz calibrator* 2~LF !; 

low frequency converter, 2-CO 
speaker/Q~mulHplier and notch j 

filter* and 2-NB noise blanker. 

Power 

requirements: 

120 volts, 50 to 60 Hz, 30 watts. 

Size and 

weight: 

11-5/16 x 6-9/32 x 9-3/32 inches. 1 
1 J 1 j pounds. ; 
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Drake 2-NT Specifications 


Frequency 

coverage: 


Input power; 

Modes: 

Features: 


C\V portions of the amateur bands 
from 80 through 10. 

Variable to 100 watts. Plate cur¬ 
rent meter redlined for 75 watts 
novice limitation* 

Break-in CW, semi break-in CW 
or manual CW, 

Automatic transmit switching, built- 
in antenna changeover relay, side- 
tone oscillator, frequency spotting, 
built-in low pass filter and sim¬ 
plified tuning. 

Antenna output 

impedance: 50 duns nominal. 

Lineup: > tubes, 1 transistor and 5 diodes. 

Accessories 

available: Antenna matching network, VFQ, 

crystals. 

Power 

requirements: 120 volts, 50 to 60 Hz at 2*8 

amperes* 

Size and 

weight: 9 ”h x 6-9 yl 32 x 9-9 82 Inches, 12 1 i 

pounds. 


either 400 Hz, 2.4 kHz or 4.S kllz at tlie 6 
dI3 points. 

The sensitivity and selectivity of this lineup 
is really tremendous. The 0.5 pV sensitivity 
for 10 clB signal plus noise to noise on all 
bands from 80 through 10 really pulls in the 
weak ones. Like the old adage says, if you 
can’t hear ’em, you can’t work ’em. Aad after 
a few minutes warm up, the drift is not de¬ 
tectable; even with a 10 volt change in line 
voltage the drift is only barely perceptible. 
When a strong local comes on the 2-C per¬ 
forms admirably. The 12BZ6 contributes a 
great deal to this because of its low intermod- 


ulation characteristics, but the variable pass- 
band filter does most of the work. When the 
going really gets rough, you can turn it down 
to the 0.4 mark; in this position the bandpass 
is still only 2.7 kllz wide 00 clB down. 

The amplified AVC systems works ex¬ 
tremely well. When the stations are weak, 
there is almost no AVC voltage applied to the 
rf and if stages, but let a strong signal come 
on and immediately it is at a comfortable lis¬ 
tening level. In fact, there is less than 6 clB 
audio change for a 100 d ! > change in rf level. 
To give you an idea what this means, 6dB is 
about the difference between programming 
and commercials on TV; 100 dB is the same 
as comparing a 1 watt transmitter to a ten 
trillion watt transmitter; for different types of 
operation, the operator may choose slow or 
fast AVC release times, or lie mav turn the 
AVC off. 

The 2-NT transmitter and 2-C receiver, 
working singly or as a pair provide an ex¬ 
tremely convenient and economical starter sta¬ 
tion for the novice. And when the novice ad¬ 
vances to the general ticket, many will find 
that this equipment is still ideally suited to 
their needs. For ssb and RTTY operation, the 
2-C stands up right along with many of its 
more expensive cousins, so when the general 
ticket arrives there is no need to go out and 
buy another receiver. For portable or field day 
operation the pair is ideal. They are compact, 
easy to tune, require a minimum of outside 
accessories and require a minimum amount o! 
power; perfect for low power gasoline genera¬ 
tors. . . . W1DTY 


Space Age Soldering 

1 read K4CPR’s article in the March 73 and 
it inspired me to look up the methods for space 
vehicle soldering. When you are putting equip¬ 
ment into orbit every solder joint must be per¬ 
fect. This is how it is done. 

Given—a eruddy old resistor to solder into 
the circuit. 

1. The part to be soldered is never handled 
with the bare fingers. This puts oil where you 
want the solder. You use a pair of gloves or 
nylon finger cots when touching the leads. 

2. Choose a soldering iron: 

Wire gage 20 and smaller 35 watts 

Wire gage 20, 16, 14, 12 50 watts 

Wire gage 12, 10, 8, 6 100 watts 

Wire gage 6 and larger 200 watts 

3. Take a pink pearl eraser and shine the 
area to be soldered. 

1. Dip a brush in trichloroethane, or equiva¬ 
lent, and wash the area to be soldered. 

5. 'fake another brush and coat the area to 


be soldered with liquid rosin base solder, 
MIL F 4995. 

6. Heat the iron, dip the tip in liquid rosin 
Hux, apply solder to the tip of the iron, and 
wipe it clean on a damp cellulose sponge. 

7. Tin the lead to be soldered by putting a 
heat sink next to the both' of the resistor, apply 
rosin core solder to the iron tip, and within 
six seconds apply the solder to the wire for 
five seconds only. If you are not able to apply 
the solder within six seconds, wipe the iron 
clean and start with fresh solder. 

8. After tinning the lead solder the part 
within an hour. If this is not possible wash oil 
the flux with trichloroethane and reflux when 
you are ready to solder. After soldering the 
connections wash off the flux with a brush and 
trichloroethane. 

If you follow the directions you’ll find they 
work just fine but l find a good sprinkling of 
profanity to be of great service. 

. . . Del Wininger WB6JNI 
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Beautiful Binders 

Keep your valuable copies of 73 neat and 
easy to find with inexpensive custom-made 
binders. These binders are sturdy, attrac¬ 
tive and easy to use. Each holds twelve is¬ 
sues, a full year of your favorite ham mag¬ 
azine. Years available: 1960-61 (holds all 
of 1961 and the three issues we published 
in I960), 1962, 1963, 1964, 1965, 1966, 
1967. Only $3 each. 



only $3 


Fantastic Full Years—$3.50 

Missed any full years of 73? Like a new set of any years to replace those old, worn- 
out, ragged, dog-eared 73’s you keep using for reference? We can supply all 12 issues 
of 1962, 1963, 1964, or 1965 in good, unused condition at less than 30? per copy 
when you buy all 12. We reserve the right to substitute if any issue runs out. The 
price for one year, 12 issues, is only $3.50. 


Special Sales! Binders and Back Issues! Save! 

Buy both a beautiful binder and beaucoup back issues and save! Normally a binder 
and 12 issues (a full year) of 73 costs $9. Now buy them for $7 and save $2. Years 
available: 1962, 1963, 1964, 1965, 1966, $7 per year. 


Back Issue Special—20 issues for $5 

We re offering a special on back issues: 20 good back issues of 73 (our choice) 
from before 1965 for only $5. 


Individual Back Issues—50< 

All back issues of 73 are still available except January 1961. They cost 50? apiece 
except October, November and December 1960, which are $1 each. 


Order now for fast delivery. Include postage on orders for one binders. Two or more 
binders and all magazines shipped postpaid in U.3.A* and Canada. Please include postage 
on other orders. 


73 Magazine 


Peterborough, N. H. 03458 
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James Ashe W2DXH 
R.R. 1 

Freevilte, N.Y. 


A Simple Voltage Calibrator 

Are your meters lying to you? Most likely they are. 

In this article Jim discusses the causes and results of 
meter errors, and shows how they can be overcome. 


There is a remarkable likeness between the 
archer who is aiming for his target and the 
amateur designer who wants to design a cir¬ 
cuit. Both follow a procedure which is only 
partly based on clear, sharp textbook theory. 
Each depends heavily on intuition, on ac¬ 
cumulated habits derived from previous suc¬ 
cessful experience. The archer who practices 
with crooked arrows can only hope to succeed 
in an average sort of way, w ith many discour¬ 
aging events to try Ills patience and interest. 

Not all instruments are accurate. There 
are various kinds of inaccuracy, and as with 
other machinery", the properties of instruments 
tend to drift with time. Calibration mav also 

m 

he violently altered by laboratory accidents. 
Suppose two meters which once behaved iden¬ 
tically no longer do so. Which is wrong? Could 
they botli be wrong? It appears that a third 
party, rather isolated from the usual events 
of the lab, is required. This article describes 
a sort of secondary voltage standard, very 
good in proportion to its cost and effort of 
construction. 

Some notes on meters 

The problem of meter calibration is best 
viewed against a brief background of some 
facts about meters. Further perspective devel- 



rig. 1, Peiformance of a wrongly calibrated 
but linear meter. 


opment would result from a review of material 
appearing in handbooks and textbooks. 

it may come as a surprise that all moving 
coil meters are current-sensitive devices. They 
do not respond, except indirectly, to voltage. 
They appear, sometimes, to respond to voltage 
because of the constant influence of Ohm’s 
Law upon the circuit, but in fact they are only 
indicating the current passing through them. 
This is because each meter movement con¬ 
tains, as an integral part of itself, a fixed mag¬ 
net. A coil moving in the magnetic field ex¬ 
periences a force proportional to the current 
passing through the coil. Voltage does not 
produce a magnetic field as does current, so 
that conventional meters respond to current, 
not voltage. 

Another valuable point will appear upon 
close examination of almost any" multimeter, 
dc ammeter, or other indicating device. It is 
the fact that the scale is linear. That is, the 
angular deflection is directly proportional to 
the applied voltage or current. The divisions 
across the scale are equally spaced and each 
one represents the same increase. By contrast, 
an ohms scale on the same meter will be 
nonlinear: the range from zero to five ohms 
at one end may take up as much scale space 
as 200 ohms to infinity at the other end. 

Meter manufacturers are very interested in 
linear meter movements. Design and calibra¬ 
tion problems are simplest if a linear scale can 
be used with a linear movement since only a 
single adjustment is required to calibrate the 
entire instrument. This is the common full- 
scale adjustment a simple calibration per¬ 
formed to bring the full-scale reading into 
agreement with the full-scale voltage or cur¬ 
rent The manufacturer wishes to produce 
thousands of similar meters with least expense 
and effort; the user would like to check the 
entire calibration with one measurement, i bis 
is not possible if the meter response is curved. 
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Fig. 2. Performance of a “rightly calibrated” 
but nonlinear meter. 

since then the degree of curvature has to be 
measured, a much more complicated business 
than a single point calibration. 

In 1882, D’ \ rsonval called attention to the 
virtues of a certain type of meter movement 
which combined durability, simplicity, lineari¬ 
ty, and relative immunity to outside effects. 
It is now r known bv his name, and is used 

in virtual!v all meters made, his movement 

0 

is mentioned in many publications, described 
in a few, and is very well worth looking up. 
An old pre-1900 physics or science book will 
yield surprising and interesting information on 
the elal torate predecessors of today’s appar¬ 
ently simple multimeters. 

Meter error 

There is no such thing as a perfectly accu¬ 
rate meter. The readings of a particular meter 
may be accurate, for instance, within 10%, 3%, 
or 0,5%. The price rises rapidly as the ac¬ 
curacy improves, but there is no meter at any 
price without error. In order to keep the pic¬ 
ture simple, the source of the error can be 
neglected, and reference made only to the 
reading observed on the meter together with 
its dependence on the applied current. Then 
the observed error can be broken down into 
three types: stietion, calibration error of a 
linear meter, and linearity error of a “properly 
calibrated’’ meter. 

Stietion is observed in this way: you place 
the probe in the circuit and observe a reading. 
Without disturbing anything else, you tap the 
face of the meter with finger or a pencil; the 
reading creeps upwards slightly. The explana¬ 
tion is sticky friction: you can experience much 
the same thing by sliding your hand along a 
smooth surface. If it moves in a series of starts 
and stops, that is stietion. Another example is 
the peculiarly unpleasant way in which finger¬ 
nails slide along a blackboard. Obviously this 
has no good function in the meter s bearings 
and much effort is made to eliminate it. Par¬ 
ticularly in the less expensive meters the effort 
mav not be so successful. Sometimes a read- 


justment of the meter bearings will improve 
the situation: this is very, very much like 
gambling, if you're not an expert. When mak¬ 
ing accurate readings, always assume there is 
some stietion and tap the meter face or the 
panel nearby. Use something light and don t 
overdo it. 

There is a sort of relation between calibra¬ 
tion error and nonlinearity. The separation 
made here is for purposes of explanation, and 
in any discussion of one the other should be 
assumed just offstage, waiting eagerly for an 
opportunity to make an unobserved and frus¬ 
trating entrance. 

Fig. 1 shows what is usually meant by cali¬ 
bration error. We assume that the meters 
characteristics are strictly linear. That is, that 
a 1% increase in current through the meter 
produces a certain swing of the needle which 
is the same anywhere on the scale, and the 
swing is through an angle just 1% of the total 
swing from zero to full scale. That means the 
meter's characteristics will plot out as a 
straight line, shown as a dotted line labeled 
“ideal”. The solid line labeled “actual” shows 
the performance of a meter with a calibiation 
error. This kind of calibration error is usually 
corrected by a trimmer device added some¬ 
where in the immediately adjacent circuit. 

Fig, 2 shows what is meant by nonlinearity 
error. Note the full scale reading is just what 
it ought to be. Zero is also where it belongs, 
but there is a rather irregular deviation above 
nr below' the ideal betw r een these extiernes. 
When you have finished the Galibratoi, you 
will very probably find this type of erroi in at 
least one of your instruments. If this error 
appears in a vacuum lube voltmeter or its 
solid-state equivalent, perhaps it can be ie- 
duced by a trial-anti-error interchanging of 
tubes or transistors. 

It is important to retain a correct perspec¬ 
tive when dealing with calibration problems. 
A diagram like Fig- 3 is very useful, because 
it shows that a deviation of perhaps one tenth 
volt can be a large error at the low end of the 



Fig. 3. Performance of a popular multimeter 
as measured with the Calibrator. Note unex¬ 
pectedly large error at the low end of the 

scale. 
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Fig. 4. Skeleton circuit of the Calibrator. 

scale and a trivial error at the high end. t lali- 
bration and linearity checks will he most 
meaningful if plotted in this way. This curve 
was derived from a real instrument, a popular 
multimeter priced at $16.88, 

Calibration using fresh batteries 

It's popularly believed that fresh batteries 
tan be used as accurate calibration voltage 
sources. This is partly true, but it is not true 
enough to meet modern requirements. Hie 
reproducibility of electro-chemical reactions 
and the similarity of one production-line item 
to another seems to imply that two batteries 
from tlie same manufacturer or even from two 
different manufacturers ought to be as like as 
two peas in a pod. Or at least that such differ¬ 
ences as appear ought to be in some respect 
other than terminal voltage. 

But differences do appear. Some policy has 
to be adopted permitting important differences 
to be weeded out from insignificant ones. 
Microvolt differences are clearly unimportant; 
differences of a tenth or a half volt clearly 
cannot be tolerated if batteries of around 1.5 
volts are going to be used for calibration 
standards, it seems reasonable to suppose that 
for general-purpose work, a calibration source 
should be accurate within 1% or better; that 
is, at 1.5 volts the extremes would be 15 milli¬ 
volts each way. A significant factor in thinking 
about tolerances is the possibility that one 
calibration may end up at one extreme, and 
some other calibration at the opposite extreme. 
An accuracy of 1% does indeed seem to be the 
upper limit on tolerable error for calibration 
purposes. 

A large number of fresh pencells, standard 
carbon-zinc D cells, and assorted mercury bat¬ 
teries were tested to determine likely variation 
in terminal voltage. Variations as great as 50 
millivolts were found in cells from the same 
host. This amounts to a range of nearly 2% 
each side of the mean voltage !or that batch. 



and since few amateurs will have a method 
for determining whether the average is cor¬ 
rect or skewed, il appears that the idea of 
using fresh dry cells for calibration purposes 
has been exploded. Perhaps it would be pre¬ 
ferable to say the idea has been well undercut; 
the fresh cells are better than nothing but they 
appear to be not as good as a serious worker 
should require. 

Calibrator circuit theory 

i his calibrator uses an unusual method for 
generating its output voltage. In most such de¬ 
vices, a voltage-determining circuit feeds the 
output directly, or is followed by some resis¬ 
tance-divider device to generate the variable 
output. This is a simple scheme, basically, but 
it suffers from a significant shortcoming. Cal¬ 
culation of the change in voltage due to load 
tends to be difficult, because there is no simple 
way to estimate the properties of the standard 
at most settings. 

If the electronic circuit is designed to stand¬ 
ardize a current rather than a voltage. Ohm's 
Law and the resistor manufacturer’s engineer¬ 
ing tend most reliably to the conversion of the 
current into a voltage. Computation of the 
error due to passage of some ol the current 
into a load circuit becomes very simple if a 
wise choice of circuit parameters is used. In 
the case of the Calibrator, a constant current 
of 5 milliamperes is supplied to a 2000 ohm 
high-quality ten-turn potentiometer. The 
thousand-point scale (one hundred points, per 
turn, ten turns) thus cranks out 2 ohms per 
division from zero, and the voltage across this 
resistance is just that produced by 5 m ili- 
amperes less whatever current is delivered into 
the load. 

The basic circuit of the Calibrator is shown 
in Fig. 4. A voltage reference source and a 
transistor fix the voltage across the resistor R. 
The transistor acts as an emitter follower. 
Since the voltage across R is fixed, the current 
through it is also fixed. The same current flows 


MULTI-TURN FQT 



Fig. 5. Complete circuit of the CeJUvaJpr. 
Most of the parts are completely uncritical. 
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READ AND GET SMART 


HAM RTTY 

RTTY is growing very fast. Like 
to get on and join the fun? This 
thick (112 page) book tells you 
what you need to know to get 
started and get on the air. Writ¬ 
ten by W4RWM and W2NSD. $2 


INDEX TO SURPLUS 

We’ve recently updated the very 
popular Index to Surplus by 
W4WKM. It now lists all of the 
surplus articles and conversions 
in popular electronics maga¬ 
zines from 1945 to 1966. $1.50 


PARAMETRIC AMPLIFIERS 

WAGBSO’s careful treatment of 
these fantastic UHF amplifiers 
explains how they work and how 
to build and use them. Lavishly 
illustrated with photographs and 
drawings. $2 



INDEX TO 

f 

SURPLUS 


PARAMETRIC 

AMPLIFIERS 



jjpi Flak WA6BSO 


VHP ANTENNAS 

The VHF Antenna Handbook by 
K5JKX is our best seller. It’s a 
complete collection of informa¬ 
tion about VHF and UHF an¬ 
tennas, with design hints, con¬ 
struction and so forth. $2 
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HAM CLUBS 

The Care and Feeding of a Ham 
Club is the title, and it’s by 
K9AMD. Every club officer should 
read this book thoroughly to 
make sure that his club is all 
it should be. $1 
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HAM TELEVISION 

The Amateur Television Anthol¬ 
ogy is a collection of the tech¬ 
nical and construction articles 
from the ATV Experimenter 
edited by W0KYQ. If you’re in¬ 
terested in TV, you’ll find this 
useful. $3 
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SIMPLIFIED MATH 

Does math scare you? It needn't 
This easy-to-understand book by 
K8LFI explains the simple ex¬ 
ponential system of arithmetic, 
simple formulas, and logarithms. 

50d 


CW by W6SFM explains code and how to learn it. 50£ | 

TEST EQUIPMENT by W6VAT tells you how to build | 
some useful ham test equipment. 50tf f 

MILITARY SURPLUS TV EQUIPMENT by W4WKM is a | 
necessity for the surplus-using TV’er. $1 

rriiiiMTtiiiriKiiriri!iitiitiii(vririiiiiiiiriiriiititiiiEiimiiiimiiiifiitiiiiiiinimiiiiimiiifiiiimiiiitiiiMiiiiti]itiiififiitl*it 5 



-Ham RTTY . $2.00 

— Index to Surplus . $1.50 

—Ham Clubs . $1.00 

—Simplified Math .. $ .50 

—VHF Antennas . $2.00 

—Parametric Amplifier .. $2.00 

—ATV Anthology .... $3.00 

-CW ... $ .50 

—Test Equipment .. . $ .50 

—Military TV . $1,00 


Please send me the books checked at left; 

Name . Call . 

Address . 

City . State . Zip ... 

Books shipped prepaid in US and Canada. 



Peterborough* N. H, 03458 
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The finished Calibrator. The dial reads 2.20 
volts. Adjustment for accurate output by 
screwdriver pot in the center of the panel. 

through the load resistance that serves to con¬ 
vert the current into a voltage. 

Fig. 5 shows the complete circuit, hardly 
more complicated. The resistor in the transis¬ 
tor emitter circuit is split into one fixed and 
one variable resistor, to permit vender adjust¬ 
ments in current, t lie transistor base voltage 
is fixed by a zener diode, and a resistor has 
been added to supply the necessary zener 
current. A non-critical battery and a switch 
complete the circuit. 

The voltages across the circuit have to add 
up to the battery voltage. From the battery 
to die zener biasing resistor, down through 
llie zener to the other terminal of the battery, 
is the complete biasing circuit. Since the 
transistor has a beta of 100, it draws negligi¬ 
ble current from the zener. It is only necessary 
for the zener to be safely out of its knee re¬ 
gion; but not too far because current in this 



Inside the Calibrator, showing point-to-point 
wiring. 


circuit loads the buttery with no return in 
output. 

The other current route is down through the 
load resistor, the transistor and the emitter 
resistor. Since the voltage across the emitter 
resistor is fixed by the transistor, the base- 
emittei voltage remains fixed at about 0.2 
volts, and the voltage across the load resistor 
is fixed by die constant current through it, the 
only voltage that can vary as the battery ages 
is the transistor collector voltage. But collector 
\oltage variations have practically no effect on 
transistor current. So long as the transistor 
remains within its operating range, the cir¬ 
cuit works. 

There are some nearly invisible second- 
order effects. The only one worth mentioning 
is a slight drift over the first few seconds after 
the Calibrator is turned on, due to the zener 
and the transistor wanning up. 

Calibrator construction 

! here is nothing critical about layout and 
construction. For best results, new parts are 
preferred, but junkbox or surplus parts should 
yield perfectly good results in all cases where 
you are properly suspicious and apply careful 
tests to the components. Since tins circuit is 
a little bit odd in comparison to most of those 
appearing in the amateur literature, it might 
be breadboarded before construction and a 
few tests performed to clear up the facts about 
its performance. A milliamineter and a Diddle- 
box 1 in series with the transistor collector cir¬ 
cuit will show clearly that the current is re- 
markably independent of changes in collector 
load, so long as the transistor is biased into 
its operating region. 

The calibrator is built in a 2hx2J*x5 inch 
Premier Minibox. Tlie wirewound calibration 
pot and the multi-turn pot plus two insulated 
lugs on a standard 'ug strip provide enough 
terminals for point-to-point wiring of the entire 
circuit. A solid bracket holds three standard 
9-volt transistor batteries in the bottom piece 
oi the case; three 8.4 volt mercury batteries 
could have been used. They hardly seem to be 
required. The Calibrator is highly valuable 
when needed, but it does not receive the 
steady use of a VTYM or a scope. 

Two CE zener diodes were purchased for 
this project, just in case. It turned out that 
one of them had a knee at around T mA; the 
other at well under 1 mA. This is within specs; 
they are apparently tested at die factory at 20 
mA. The lower current is preferable; the zener 

I. Diddlehoxes are discussed in the April 1 DBG issue of 
73, page 48. 
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has to hold the transistor base voltage only 
against a lew tens of mieroamps plus the 
transistor leakage current of a few microamps. 

II a zener other than the specified GE 
Z4XL6.il is used, an appropriate revision oi 
emitter resistors is very simple: the total re¬ 
sistance should be chosen for zener voltage less 
0.2 \ base-emitter voltage at 5 m A or what¬ 
ever other fixed current is chosen. 

II a surplus transistor is used, a fairly high 
beta is preferred, but not over 200 or so. It 
should show low leakage current; in any batch 
ol ten or twenty similar transistors at least one 
will show up with good beta and remarkably 
low leakage. Choose that one. If the emitter 
resistor takes up six volts and the multiturn 
pot takes up 10 volts, the rest of the battery 
voltage has to appear at the transistor collector 
terminal. In the schematic of Fig. 5, this is 
about 1 I volts. Some surplus computer tran¬ 
sistors are good for only J 5 volts. 

Finally, if a surplus pot is used, it should 
be checked ior noise and erratic operation. Put 
a batters across its terminals at sufficient 

if 

voltage for a few milliamperes through the 
potentiometer. Add a load resistor or perhaps 
20 k£i from its slider, and listen with a signal 
tracer. A slight, almost musical, noise is per¬ 
missible; erratically noisy regions or spots are 
grounds for rejection. 

Calibration 

A few final tests will quickly indicate 
whether the circuit is operating properly. A 
milliameter in the transistor collector circuit 
should show constant current against varia¬ 
tions in batter) voltage. Placing an additional 
resistor across the zener biasing resistor for a 
10% current increase should have no more 
than a barely discernible effect upon collector 
current. Perhaps you can think ol one or two 
o tlier tests. 

The calibration procedure is simply a matter 
of adjusting transistor current through the 
multiturn pot to the correct value. This may 
not be quite 5 mA, or it may be a little over, 
because of the 358 or 5% tolerance on overall 
resistance of the pot. This tolerance has 
nothing to do with the 0.1% or better linearity 
tolerance, which determines the accuracy of 
intermediate readings. The transistor current 
is adjusted to give a correct reading at any 
fixed pot setting, preferably full scale. Unlike 
many meters, the linearity of the pot is guar¬ 
anteed. so that the full scale calibration is 
reliable in this case. 

Of the various possible sources of known 
voltages or accurate indications for calibration 
purposes, batteries have already been dis¬ 


cussed. A calibration may be performed by 
comparison with some meter believed to lie 
correct, but this is a somewhat risky procedure. 
An expensive or a new meter is more probably 
accurate than an old or inexpensive one, hut 
there is a distinct element of risk that cannot 
be eliminated when calibrating in this way. 

A better and more reliable source of ac¬ 
curate voltage is a standard cell. High school 
physics laboratories frequently have inexpen¬ 
sive but quite good standard cells available, or 
one may be purchased from a scientific supply 
company. They are sealed in glass and last lor 
many years if they are not subjected to over¬ 
load, extreme high or low temperatures, or 
excessive vibration. The manufacturer is gener¬ 
ally very specific as to what constitutes abuse 
and his notions should be respected. In most 
cases, a load of 10,000 ohms is about the 
minimum; this draws about 100 mieroamps 
from the usual approximate ! .0183 volts. 

Fig. 6 shows a circuit for calibration by 
standard cell. The switch is a normally open 
push switch so that current is drawn from the 
standard cell only lor brief periods. Any 0-30 
microammeter will do. To make the calibra¬ 
tion, the Calibrator dial is set to the standard 
cell voltage and locked in place. The vernier 
calibration pot is adjusted for a barely per¬ 
ceptible upscale deflection of the meter. Then 
the 4.7 kQ resistor is shorted out, and the 
vernier calibration pot readjusted for a zero 
leading. This completes the calibration. The 
microammeter reading goes to zero because 
the Calibrator on one terminal and the stand¬ 
ard cell on the other are putting out the same 
voltage: no current flows if no potential differ¬ 
ence exists. 

An amateur or experimenter sees a poten¬ 
tiometer as a resistance with a slider supplied 
in a little case and capable of a few- percent 
resolution. A more elaborate potentiometer, 
perhaps costing over SI 000, may be found in 
the high school or college physics laboratory. 
If one is available, certain accessories required 
for its use are probably also on the premises, 
and it mav also be used for calibration of the 

V 

Calibrator. Some reading in appropriate 
pin sics texts will be required, but potentiom¬ 
eter theory is not elaborate and you should 
have few difficulties with it. 


7. 

CALIBRATOR 
_ -} 


fi, o. 


o o 


0-SQ 


4.7 k 
A/W 


■f* 

STANDARD 

CELL 


Fig. 6. Circuit for calibrating the Calibrator 
from a Standard Cell. 
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Fig. 7. Loading the Calibrator reduces its out¬ 
put voltage exactly in proportion to the cur¬ 
rent sidetracked around the multiturn poten¬ 
tiometer. 


The very nicest instrument for calibration 
of the Calibrator is a digital voltmeter, fre¬ 
quently referred to as a DVM. It usually con¬ 
tains its own standard cell, and its design is 
inherently accurate. After checking the DVM 
calibration, connect it to the Calibrator, set 
the Calibrator to 9.95 volts, and adjust the 
vernier pot until the DVM gives the same 
reading. Then, just for kicks, crank the Cali¬ 
brator pot dow n to various lower readings and 
watch the DVM produce readings agreeing 
within a millivolt or two. It’s very impressive. 

Operation 


The calibrator dial reads 0-10 volts in ten 
turns of 100 points per turn. That is ten milli¬ 
volts per point, one volt per turn. This direct 
reading is very convenient! It is die reason for 
choosing a scale of 0-10 volts rather than 0-5, 
0-1.5 or some other range. 0-1 volt was con¬ 
sidered, but a ten-volt range seems to be more 
appropriate for meter calibration and general 
laboratory work. 

Many applications for the Calibrator will 
demand so litt le current that its calibration will 
be inappreciably altered. To achieve a 1% 
change in calibration, the load must steal 1% 
of the 5 mA supplied to the multi turn pot. 
That is 50 niicroamps. If this current is sup¬ 
plied from 10 volts, the load is 200 kQ. |£ the 
load exceeds 200 kQ, no correction is required 
for most applications. For example, an 11- 


RESlSTANCE READ 
FROM DIAL 
-VW 




VOLTAGE 
READ FROM <> 
DIAL 


LOAD 

RESISTANCE 


CALIBRATOR 

TERMINALS 


Fig. 8. Shorthand equivalent circuit for quickly 
estimating true voltage at the Calibrator 
terminals when supplying current to a sub¬ 
stantial load. 


megohm YTVM, a backbiased diode test, or a 
voltage comparison test in which two voltages 
are adjusted to equality so that no current 
flows, would require no correction at all. 

But laboratory applications are so variable 
that no guarantee at all can be made as to the 
size of die load. The key to the problem of 
working out die calibration change under load 
rests in die constant current generator. It 
always supplies 5 mA, or something very close 
to it. The situation resolves to that shown in 
Fig. 7. The load current is subtracted from the 
constant 5 mA, I he voltage across the Cali¬ 
brator terminals must be that due to remain¬ 
ing current through the resistance from slider 
to ground. This resistance is two ohms per 
division, since the 2000 ohms of the pot are 
allocated equally to the 1000 scale points. 

Fig. 8 shows an equivalent circuit which 
expresses the same facts. A generator always 
supplies the voltage seen on the Calibrator 
scale. The load current passing through R re¬ 
duces die voltage to that seen at the output 
terminals. R is the resistance from slider to 
ground of the pot. The subject is more fully 
discussed under Thevinin Generators in many 
electronics texts: this concept is one of the 
greatest problem solvers going. 

Some suggestions 

It isn’t necessary to build the Calibrator 
exactly as described. iVe tried to describe it 
completely enough so you can sec what the 
ideas behind it really are. You can work up 
your own model which might be very different 
from mine. Here are some of the variations 
which occur to me. 

A single-turn pot might be used, preferably 
wire-wound, although 5 mA through 2 ki- 
will dissipate only 50 milliwatts so that a com¬ 
position pot could be used. But in such a case 
you probably cannot trust the linearity', which 
greatly simplified and improved my Calibra¬ 
tor. A resistor or a set of resistors could have 
been used, which would limit the number of 
voltages available, but would avoid the ex¬ 
pense of a multiturn pot. The voltage out oi 
lhe transistor current could have been chosen 
at other values, but there are problems here 
too. II a very low maximum voltage is chosen, 
you may find yourself involved with thermo¬ 
electric effects. If a high transistor current is 
chosen, you may find, for some applications, 
more drift than you like resulting from vari¬ 
ation in transistor dissipation as the battery 
runs down. Well, have at it! Make up a bread¬ 
board and don’t be afraid to try out some new 
ideas starting where I’ve finished. 

. . . W2DXH 
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• Highest Stability 

• Heavy Dip 
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shipping, 
California resi¬ 
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4% ulai tax. 


GRID DIP METER 
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tNHANCt *f* T ' «OOM. I1D SWEEP SECOND HANDS. SHAPING WT. 10 US. 




Assembled & test¬ 
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W. R. L'mgenbrink W6HQX 
1809 Hill Ave. 

Hayward, Calif. 94541 


The Link 

Like to try a two meter yogi with a 
semi-cylindrical reflector? 


II you are interested in making your “Five 
Waiter” sound like a big rig, then read on. 

The "Link” am about to describe has been 
the volume producer here for sometime now 
and I teel that it warrants passing on to the 
brotherhood at large. 

there is no great cost involved, in fact five 
dollars should cover the Link quite well. 

The materials involved are a length of tub¬ 
ing for the boom (the boom from an old TV 
antenna works quite well) and a roll of alum¬ 
inum clothes line wire for the elements. The 
rest of the hardware should be handy around 
the “shack.” 

The basic components of the design are by 
no means new, but putting them together in 
this configuration 1 feel is now or at least novel 
and for good measure it works. 

The basic theory behind the antenna is a 
modified corner reflector used as a launching 
device for the yagi antenna. An added bonus 
is the unusual frnnt-to-baek ratio gained by 
this method. 

It might be well to add here that if you are 


only interested in local rag-chewing in the big 
rides and don’t care to rotate your antenna 
for each contact, forget it and go on to the 
next article. ; lus antenna is for the stations 
that are hard to copy. 

The method of mounting the antenna makes 
it quite adaptable to either horizontal or ver¬ 
tical polarization depending on the locality. 

The method of construction should be quite 
clear from tbe diagrams, but there are a few 
things that are bard to show in a drawing 
such as the method of mounting the boom 
for tbe corner reflector part of the antenna. 

The boom is first drilled to take the reflec¬ 
tor boom. When this is in place then the hole 
for the reflector element is drilled through 
both pieces of material and the reflector ele¬ 
ment set in place. This will then hold the 
whole assembly ragid. 

The next step is (he driven element, A hole 
is drilled in the boom and an insulator that is 
about one inch longer than the boom is thick 
is inserted through the boom. This then be¬ 
comes the anchor point for the folded dipole 
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driven element. The beam is also led at this 

point, either through 300 ohm line or with a 
ha lun. 

As for tuning the antenna, well if the beam 
is constructed using the measurements given 
1 think you will find little if anything gained 
by shifting the elements. A bit might be 
gained by clipping [lie elements for spot fre¬ 
quency operation, but that’s up to you. 

The tests given this antenna were with a 
fellow ham W6RGG across the valley from 
my location about four airline miles away. 

The test equipment used for this evaluation? 

A “Gooney Bird” and a receiver with an S | 
meter. The antenna was mounted on a thirty 
foot mast and pointed toward the receiving 
location, the rig was turned on and a steady 
tone was used for modulation. 

The S meter at the receiving location was 
set for twenty over nine, then the antenna 
was rotated. The main front lobe seemed to be 
about thirty degrees wide. The side lobes 
showed a reading of S2 and the back was all 
but unreadable on the meter. 

A word about the mounting feature. It may 
seem al first glance that the beam will be off 
balance, but in practice it has been found 
that with the beam so light and the advantage 
gained by this type of mounting there Is 
nothing to fear. 

i can only hope that those of you who con¬ 
struct this antenna get as much enjoyment 
but of it as T have had. 

. . . W6HGX 

W illiam is a transmission man for the Pacific 
T and T Co. He enjoys VIIF and UHF an¬ 
tenna design and consirtiction and home 
building of equipment. 


Stop Slipping Dial Drives 

Does the cord and pulley dial drive system 
in you'i receiver slip occasionally? If so, here’s 
a good emergency substitute for cake rosin or 
commercial non-slip compounds. 

Place the tip of a hot soldering iron or gun 
on a clean area of the chassis and tilt the 
iron so that the tip forms a small angle with 
the chassis. Feed rosin-core solder into the 
gap. The cold metal of the chassis will con¬ 
duct enough heat away from the molten solder 
so that the flux, instead of vaporizing, will 
form a “puddle' on the chassis. Remove the 
soldering iron, allow the flux to solidify and 
scrape it onto a clean piece of paper. Finally, 
crush the flakes of flux with a fingertip and 
rub the resulting powder onto the dial drive 
cord. . . . Bradley Thompson 


ROHN. 

Asks... How do you rate a 
tower when the stories 

all sound the same? 

There is a one-word answer — 
PERFORMANCE! 

ROHN TOWER performance has 
made it the top name in the 
industry. Wherever you go — 
worldwide — you find ROHN 
TOWERS — CATV, microwave, 
communications, broadcast, 
home TV and amateur — with 
complete accessories, lighting, 
microwave reflectors and equip¬ 
ment. ROHN TOWERS - the 
accepted standard —recognized 
as the towers that provide 
strength, durability, ruggedness, 
appearance, design, adaptabil¬ 
ity and prestige. ROHN popu¬ 
larity rests on these factors: 

• Computer Analysis & Engineering 
Design • Manufacturing • Warehous¬ 
ing • Turnkey Tower Erection • Com¬ 
plete Lines of Accessories 

Representation and Distribution 
Worldwide 

For further information contact 

ROHN. 

Home Office 

P.0. Box 2000, Peoria, Illinois 61601 
Ph. 309/637-8416 TWX 309/697-1488 
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BIG TRADE-INS 
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90 days 
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21.5 me, 28.5 - 29.0 me (10 meter full 
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• Transistorized VFO. 

• Crystal lattice filter. 

• ALC . . . AGO , . . S-Meter. 

• sy 2 in. high, 13 in. wide, 11 in. deep. 

• 400 watts SSB input. 

• Lower sideband on 8QM and 40M. Upper sideband 
on 20M, 15M, and 10M. (Opposite sideband kit 

available.) 

ACCESSORIES: 

• SW-117XC AC P/S ... $ 95 

• SW 14*117 DC P/S . 130 

• SW-14X DC Module ... 65 

• VX-1 VOX Unit .. 35 




A 

LARGE SELECTION 

OF 

RECONDITIONED 

EQUIPMENT . . . 
INQUIRE. 


FASTEST DELIVERY 
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Gary Blake Jordan WB6MOC 
Glenn Haddon K6YTY 
21018 Stagg Street 
Canoga Park, Calif. 

Some Techniques in Tone 

Signalling and Decoding 

Tone signalling has many uses in ham radio, especially 
in VHP emergency and other nets. This article describes 
a few things that should be considered in using tones. 


It is perhaps time to admit that the manu¬ 
facturers of citizen's band equipment have in 
one respect gotten a bit ahead of amateur 
radio progress. Amateur RTTY operators have 
for sometime used various “auto start " sy stems 
to good advantage, but the typical amateur 
hasn't really pul to much use any automated 
transmission start-stop system such as is pres¬ 
ently employed by many CB two-way stations. 

Naturally, in the course of everyday opera¬ 
tion the ty pical ham doesn’t have much need 
of the system described here, but increasingly 
more amateurs are going to remote operated 
equipment to obtain better advantage of phy ¬ 
sical surroundings. Although the authors can¬ 
not vouch for the legality* of operating such 
a system, it seems reasonable to assume that 
an amateur could operate his home station by 
remote signals from his mobile station. This 
would allow any' 0011 -amateur in the home to 
speak with the mobile station, since the home 
station would in effect be directly controlled 
by the mobile station and hence under the 
direct control of a licensed amateur. The pos- 

* It Is likely that the operation described might require a 
remote station authorization. Check before you try it. 





Fig. I. Block diagram of a tone signalling re¬ 
peater system. 


sibilities of this situation seem very intriguing, 
particularly in the case of businessmen who 
must remain away from home for extended 
periods or at long distances. With the system 
to be described here, a particular sequence of 
tones modulating either an SSB or AM trans¬ 
mitter (either A3, A3a or A3j modulation) 
could be used to trip a receiver, turn on a 
second transmitter and then turn on or turn 
off either or both the receiver or transmitter 
in any prescribed sequence. Similarly a differ¬ 
ent sequence of the same tones, or different 
frequency tones, could be used to shift fre¬ 
quency 7 , rotate the antenna or perform any 
number of functions at the receiving end. The 
possibilities are limited only by the desire and 
ingenuity of the operator. 

System theory 

The system block diagram (Fig. I) shows 
the general configuration for the use of the 
sub-units to be described later. A signal com¬ 
ing in the antenna to a receiver preset to the 
desired operating frequency is passed onto an 
audio clipper and amplifier. The purpose of 
this first operation is to ensure that all the tone 
signals are of equal amplitude before reaching 
the audio filter. This not only relieves the fil- 

■m 

ters of the requirement of undue selectivity 
but also ensures that the output from the au¬ 
dio filters is about the same for all tone chan¬ 
nels. 

The next block, the audio filters themselves 
consist of a number (depending upon the num¬ 
ber of tone channels used) of simple L-C fil¬ 
ters resonated to the frequency of the tone 
channels. In this article a three channel, and 
hence three filter, network is described, but 
again more or less channels and filters may be 
used depending upon the desired complexity 
of the end result. Obviously, there is one filter 
resonated to the tone frequency of each tone 
channel used. 
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Fig, 2. Symmetrical clipping amplifier. See text for transistors and diodes. 


Following the audio filters are the tone volt¬ 
age sensors, one sensor for each filter, hence 
one sensor per tone channel. The function of 
the tone voltage sensors is to detect the audio 
tone when present at a filter output and con¬ 
vert the tone to a dc level appropriate for 
driving a switch. This is accomplished by a 
variable threshold gate and Schmidt trigger 
arrangement to be described later. 

Dc voltages which correspond to the pres¬ 
ence of a tone are passed on to a tone decoder 
which consists of nothing more than a series 
of relays interconnected in such a way that 
tht* sequence of tones received must be in a 
certain prescribed order before an output is 
obtained. Certainly more sophisticated elec¬ 
tronic switches could have been used in this 
application, but for purposes of explanation 
the sequence of operations is perhaps most 
easily understood when presented in terms of 
relays. This also lends itself to direct junk-box 
production by the amateur in most cases. 

Connection is shown from the tone decoder 
to a transmitter, but obviously the piece of 
gear being controlled might be anything the 
operator desires, multiple operations or mul¬ 
tiple equipment functions can be controlled as 
pointed out previously. 

General 

Although each circuit to be described here 
is complete and correct, the intent is that the 
circuit function to be detailed is of more im¬ 
portance than the actual hardw are of the cir¬ 
cuit itself. Consequently, no direct examples 
are given for building duplicate units though 
duplicates may be constructed quite easily. 
Actually there is nothing the least hit critical 
about construction save that the usual precau¬ 
tions to prevent ri energy from entering the 


li a 



Fig. 3. Tone filter. Ll-Cl and L2-C2 should be 
resonant at the desired audio frequency. 


audio stages should be observed. As mentioned 
previously, the number and types of equip¬ 
ments controlled by this type system is prac¬ 
tical!} unlimited dependent upon the resources 
of the individual amateur. 

Audio symmetrical clipping amplifier 

As explained, the purpose of this circuit is 
to provide a constant amplitude signal to the 
tone filter regardless of the audio output am¬ 
plitude of the receiver at any given time. The 
input to the circuit is a sine wave at the audio 
frequency, and because of the particular de¬ 
sign here, the output is very nearly a square 
wave of the same audio frequency. Looking 
at Fig. 2, it may be seen that the input stage 
is an emitter follower which is biased at about 
half the 11+ voltage. This stage is used simply 
to provide a high input impedance as well as 
low output impedance to drive the second 
stage. This second stage is an amplifier driving 
a diode clipper. Since the voltage gain of this 
stage is high (about life x lk) the sine wave 
at the collector is heavily clipped by the Dl- 
i )2 pair, then passed on to another amplifier 
and diode pair where the signal is again am¬ 
plified and clipped. Notice that no type has 
been called out tor in the diodes or transistors: 
any transistor with hfe greater than 100 at 1 
kHz will surely do, and any good silicon diode 
will fill the bill. The one and only requirement 
that must be carefully met is to be sure that 
all stages are biased in the mid-range of their 
operating conditions. The “Q-point’ must he 

42 a 



Fig. 4. Tone voltage sensor for use with a tone 
filter such as the one shown in Fig. 3. 
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Fig. 5. Typical tone decoder. See text. 


set mid-range between cutoff mid saturation. 
This is because a large amplitude signal will 
cause the transistor to clip as well as the 
diodes, particularly at Q3 and Q4. Since a 
clearly symmetrical output is desired, the tran¬ 
sistors must begin to “bottom out” and “top- 
out'’ evenly for increasing input signal. 

Tone filters 

The tone filters are used to select and pass 
the individual audio tone frequencies desired. 
The filter shown in Fig. 3 is about the simplest 
that is useable. Normally the audio frequencies 
selected are about 1 kHz apart and thus this 
simple filter is more than adequate to reject 
adjacent tone "channels.” Certainly a more 
complex multi-pole filter may be used and the 
separation between tone channels reduced ac¬ 
cordingly. For this filter, Ll-Cl, and L2-C2 
are resonated to the desired audio frequency. 
As can be seen, with reasonable (greater than 
50) Q inductors a fairly high selectivity may be 
obtained. Ordinarily the output tap on L2 is 
about I* of the coil up from the ground end. 
For fanatics there are a number of active filters 
which will provide as little as 1 Hz 3 dB band¬ 
width at 100 Hz center frequency. However, 
anyone sufficiently versed in the literature to 
use such a circuit is probably bored with this 
article and has quit reading, hence no further 
discourse is given here." 

D i or those who wish to pursue this phase of the project, 
a really excellent article entitled "Selective Audio Am¬ 
plifiers” appeared in the July Electron to World, 


Tone voltage sensors 

1 his circuit is essentially a variable thresh¬ 
old relay driver with a variable feedback cir¬ 
cuit to provide high sensitivity' and a certain 
amount of latching action. Again the active 
devices aren't specified since so long as good 
hefty (perhaps 1 watt) transistors with Vcc 
of at least 30 volts are used no trouble will 
be experienced. Progressive shorting out of the 
one megohm pot will increase the sensitivity 
of action, but will also provide increasing hys¬ 
teresis on signal release such that in the ex¬ 
treme, several volts differentia! would be ap¬ 
parent between the threshold level and the 
release level. The threshold level is preset by 
the 50 kU resistor in the emitter of Ql. This 
preset level is above the noise output level 
of the tone filter but generally below the maxi¬ 
mum tone output amplitude. Notice that the 
relay is the same as that depicted in Fig. 5. 

Decoder 

The decoder of Fig. 5 is composed entirely 
of relays principally because relays are quite 
often available to the amateur in quantity. 
However it is obvious that a considerable re¬ 
duction in size, weight, and generated tran¬ 
sient noise could be obtained by' use oi equiv¬ 
alent solid state switches. 

Obviously the simplest decoder would be 
a single switch which closed upon the presence 
of a given tone. 1 lowever such a system would 
be vulnerable not only to accidental dipping 
and jamming, but also would be vulnerable to 
deliberate interference. The decoder shown 
here is fairly elaborate, but not so involved 
that construction is prohibitive. In many re¬ 
spects t His decoder simulates the function of 
a ‘‘secure’’ system used by many governments 
to avoid unauthorized use of equipment and 
ensure secrecy. 

-m 

i or this particular decoder three tones of 
differing frequency are necessary (and hence 
three tone filters, etc.) for operation. The tone 
frequencies have been labelled A, B, and C 
for convenience; tone A might be selected as 
1 kHz, tone B as 2.5 kHz and tone C as 5 kHz 
for instance. Due to the interconnection of 
relays and contacts a sequencing action must 
take place before the control is actuated. In 
this case, tone A must occur before tone B. 
and tone B occur before tone C, and A and B 
may not occur simultaneously. Hence, unless 
some random signal or person interested in 
actuating this system knew the exact tone fre¬ 
quencies and the proper sequence of these 
frequencies the control would not be actuated. 
Thus by using the latching properties of only 
four relays a very “secure” three tone system 
is available. 
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Conclusions 

The four basic building blocks described 
here constitute the prime requirements in a 
secure tone signalling system. The uses have 
been briefly described for tone systems, and 
if nothing else, it is quite apparent that a very 
good amateur remote control system could be 
effected in a variety of ways. Each building 
block is quite uncomplicated, and easy to 
build and adjust. The authors have imple¬ 
mented this system in a variety of ways, for 
single tone signalling using one to eighty 
meter remote to home applications, all with 
great success. As was stated before, the appli¬ 
cations are limited only by the ingenuity of 
experimenter. 

. . . WB6MOC, K6YTY 

A Low Cost AC Regulator 

I he detrimental effect that line voltage 
changes have on oscillator stability is well 
known by most hams. 

A low cost voltage regulator suitable for use 
with VFO’s, frequency standards, and other 
equipment having small a.c. power require¬ 
ments (approximately 20-30 watts) is shown 
in Fig. 1. This circuit s almost identical to the 
one suggested by Lamkin Laboratories for use 
with their MFM frequency meter. (Switch and 
fuse added.) 

This circuit will reduce voltage variations 
to about one third; the output will be approxi¬ 
mately 100 volts RMS. In addition to the im¬ 
provement due to the regulated line voltage, 
the reduced results in less heat being produced 
in the oscillator. By using this circuit, the 
filaments are operated at a reduced, regulated 
voltage. 

The regulator should not be placed near the 
oscillator circuit as it produces considerable 
heat. A separate chassis is suggested, and the 
switch in the load should be shorted as operat¬ 
ing the regulator without a load can ruin the 
OC3’s. 

We have used this regulator with a MFM 
for almost a year with great success. The cost 
is low and the construction very simple; give 
it a try. 

. . . Deap Cupp W4JKL 


sow n rv 

r JNGSTEN LAMP 



Fig, 1* A low cost AC regulator* 


IT'S WHATS 

INSIDE THAT COUNTS! 



LINEAR 

AMPLIFIER 

•fc Easily handles maximum legal power for all 
modes with grounded grid, zero-bias linear 
operation, 

* Eimac 3-10G0Z final provides full 1000 watts 
plate dissipation and longer tube life with 
exclusive after off cooling, 

* High reliability solid state power supply 
using computer grade capacitors for continu¬ 
ous duty* 

+ A.L.C, output provides higher audio level 
without flat topping and the tuned cathode 
input provides higher efficiency with mini¬ 
mum distortion, 

* New tank design gives equal efficiency alii 
bands with metered R.F\ watts output to 
antenna or dummy load* 

CALL—WRITE FOR COMPLETE DETAILS 

HCJ ELECTRONICS 

Phone: WAfnut 4-2343 (Area Code 509) 

6904 EAST SPRAGUE 
SPOKANE, WASHINGTON 99206 
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Paul Franson WA1CCH 

The 

Vanguard 501 
TV Camera 

Talking to people over the radio is certainly 
one of the most intriguing hobbies that exists— 
as all 73 readers certainly know. But think how 
much more fascinating not only talking, but 
seeing, your contacts must be. Most hams 
have had at least some thoughts about ham 
television, but most have also never thought 
seriously about getting on TV because in the 
past, TV has been complex and costly, and TV 
signals have limited range and there have been 
few hams on amateur TV. 

Well, TV signals still don’t travel very far, 
but modem techniques of high power, high 
gain antennas and low noise converters have 
made reasonable distances possible. Ant! more 
and more people are getting on TV. Transis¬ 
tors, varactors and modern transmitting tubes 
have made 1 \ less complex than it once was, 
and the cost isn’t unreasonable. It certainly 
can cost far less to put a TV station on the 
air than many bams spend on commercial 
sideband equipment. Obviously, TV isn’t for 
all hams, but the experimenter can have plenty 
of fun with it. In large cities, for instance, 
licensing classes can be telecast to prospective 
hams, or technical sessions held for those wish¬ 
ing to increase their knowledge (or license 
class). The receiving converters for regular 
TV sets can be quite simple; see the article by 
PA0VJ)Z in this issue, for example. ATV’ers 
have telecast church and other events of inter¬ 
est to bed-ridden persons or others. I'm not 
sure where the FCC draws the line on broad¬ 
casting on ham TV, but there are obviously 
many possibilities for public service and good 
publicity for hamming with TV. Think of the 
fame you’d receive if you were to start the 
first (and only) TV station in a small town! 

You can get on TV with a flying spot scan¬ 
ner, an obsolete converted surplus camera, or 
even a cast-off commercial camera, but there’s 
no question that the most practical type oi 
signal source is a modern, inexpensive vidicon 
camera designed for closed circuit TV such 
as the Vanguard model 501 camera. I’ve had 
the chance to play with one for some time 
now, and though I haven’t put it on the air 


yet— at least on a ham band—I’ve come to the 
inescapeable conclusion that I should. Let’s 
take a look at the Vanguard 501 and see 
what it has to offer: 

In the first place, the 501 is tiny. Until you 
see it, it’s hard to believe how small it is. It’s 
almost the same size as five small pocket books 
in a pile. The small size is a result of the 
complete transistorization of the circuit (ex¬ 
cept for the vidicon and neon bulb IIV 
regulators) and the compact, modern, plug-in 
etched circuit board construction. The camera 
weighs only 3J* lbs., yet seems to be very 
sturdy and well-made. 

The 501 uses twenty transistors, including 
a tow-noise VHF field effect transistor input 
amplifier. A clever part of the circuit is that 
the vidicon is used as a light sensor (o set 
the camera for best conditions with lighting 
changes. The power supplies are regulated. 

Output is either standard 1.5 volt video for 
use with a video monitor, modified TV set, 
or TV modulator for a transmitter, or if for 
direct feed to the antenna terminals of a TV 
set tuned to a low hand channel. The video 
output gives better quality, but the rf output 
is obviously more convenient. There s certainly 
plenty of output: 1 used the camera with 250 
feet of coax with no problems (except hat we 
did get into the neighbor’s set on a blank 
channel. Good for remote baby sitting, I 
guess.) In either case, the quality was excel¬ 
lent. Everybody in the neighborhood, and all 
of their children, had to look at themselves 
on TV, and though all of them thought their 
likenesses horrible, they also agreed that 
everyone else looked verv natural and that 
the camera did a magnificent job. 

The camera worked well with only normal 
room illumination, or in the bright sunlight. 
Even with a small bulb at night, you could 
get a pretty good picture. I he lens is inexpen¬ 
sive. It’s 8 mm rather than the more expensive 
16 mm variety, so telephoto and other extra 
lenses could be added to the 50! without 
spending a lot of money. 

The only trouble 1 had with the camera was 
erratic noise in the picture at first. This was 
apparently due to a bad ground, and was 
easily cured by tightening a fairly --obvious 
loose mounting screw. 

No schematic or instruction manual comes 
with (lie camera, though Vanguard has re¬ 
ported that one will be made available in the 
future. The camera is guaranteed for a year 
except for open filament or breakage of the 
vidicon. 

As you can tell, I’m real pleased with the 
50 i I have been using. It is certain! v an ex¬ 
cellent buy at $279.95. . . . WA1CCH 
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C. R. MacCluer W8MQW 
3080 Lakewood 
Ann Arbor, Mich. 


The Shackcom 

A simple intercom that can be built from junk-box parts . 


For u II those who have felt the need of a 
communication link between the shack and 
the household I have a solution. The Shack* 
com shown in Fig. 1 is a inexpensive, simple, 
and compact, two-way intercom. The circuit 
employs the three distinct types of transistor 
amplifiers and thus would serve as an excellent 
introduction to transistor circuits: T1 is in the 
common base configuration and thus trans¬ 
forms the 8 ohm speaker impedance to high 
impedance. T2 is in the common collector con¬ 
figuration and thus transforms the high Z out¬ 
put of T1 to about 400 ohms with a power 
gain. T3 is in the common emitter configura¬ 
tion and thus raises the 400 ohm output of T2 
to a slightly higher impedance with a large 
gain in power. T4 and T5 are also in the com¬ 
mon emitter configuration and develop the 
pow er needed to drive the second speaker. 


about the circuit is critical. The 
output transformer T as well as the transistors 
T4 and T5 were taken from a discarded tran¬ 
sistor pocket radio. The electrolytic? can be 
of any value in the microfarads. The speakers 
used should be of the 8 ohm type, h watt, and 
with at most 5 inch cones. The volume control 
R is not necessary since the maximum output 
of the Shackcom is not excessive as long as 
the person speaking is at an arm’s length from 
the speaker cone. The 2N404s are sold for 
ten per $1.00 by Poly Paks. 

The prototype of the Shackcom was built 
on a 2" x 7" circuit board, and mounted in a 
3" x 5" x 7" box w ith a 4" cone speaker. The 
circuit 1 is drawn in such a way to suggest 
how the Shackcom could be laid out on a 
printed circuit board. 

. . . W8MQYV 




\ push-to-talk 

FROJW DISTANT 6 jx SPKR SWITCH 


Fig. 1. The Shackcom—a simple transistorized intercom. Three types of amplifiers are 
used: common base (Tl), common collector (T2) and common emitter (T3 and T4 and T5). 


Butch Plugs 

When you’re working on a chassis or panel 
and make a hutch by drilling or punching a 
hole in the wrong place, sometimes it can be 
a problem. For the larger size holes (about 
h inch and above), you can buy a hole plug 
from one ol several manufacturers. How about 
small drill holes? Very simple, mix up a batch 


of epoxy*' adhesive and fill the hole up. Make 
sure there is a little additional material above 
the surface of the panel. When the epoxy' 
hardens, it tends In shrink slightly, and i! 
sufficient material is tml left on the surface, 
a small indentation will result. After the epoxy 
hardens, sand it smooth. A little paint and 
nohodv will ever know that uni drilled a hole 

■* m 

in the wrong place. 

. . . Jim Fisk W1DTY 
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Gus Browning W4BPD 
Cordova, S.C. 


Gus: Part 19 


After a very FB stay at Diego Garcia Island 
we all boarded the ship and took off for Salo¬ 
mon Island, another in the Chagos Archipel¬ 
ago. 1 liis island is some 50 to 75 miles away 
from Diego Garcia. We were met there by the 
manager of Salomon Island and invited to 
have supper at his house. He had his wife 
with him. a very charming person whose hobby 
is painting. She had a very large assortment 
of paintings of the islands, some of which 
would have won honors at any artists’ show¬ 
ing. Believe it or not, they actually had a 
Coca Cola—they had had it for about ten 
years, I think. When it was opened it did not 
even go plop; it was completely flat. In South 
Carolina I would be afraid to give it to my 
dog for fear the dog would turn up his nose 
at it. But on Salomon Island that one Coke 
tasted like something direct from Heaven. We 
were served a very elegant meal, prepared 
until the directions of the manager’s French 
wife. Of course they had many different kinds 
of wine—what Frenc hman does not? Late that 
night we went back to our ship. I did a little 
operating /MM for a few hours. 

Early the next morning we loaded up the 
copra there and about noon we lifted anchor 
and were away for VQ9, Mahd. This return 
trip was a real dream ride; all the way "down 
wind.” Hour after hour ! would lie back in a 
deck chair watching the flying fish. They 
would all take off like a covey of partridges 
and sail through the air for a hundred feet or 
so. These Indian Ocean living fish actually get 
about 20 feet above the water and sail with 
the breeze just like a bird. It's a beautiful 
sight to behold; they a?e a bright silver and 
actually shine in the sun'ight. At night I used 
to like to watch all the apparent fireworks 
down around the propeller if the engine was 
running, or just at the point where the water 
passed the rear sides of the boat if it was un¬ 
der sail. They tell me it’s some kind of algae 
in the water. How this stuff can look like fire 
when it’s submerged I don’t quite understand, 
but there it was every night. Looking south 
at night I could just see the Southern Cross 
on the horizon, not almost overhead as on 


Bouvet Island way down South, and not al¬ 
most ov erhead as the North Star is when in 
the Faroes. There was always a nice cool 
breeze on the ship’s decks and this trip back 
was about the nicest one I have ever had on 
any boat anywhere. We were out of the mon¬ 
soon belt on this trip and this made the trip 
a real smooth one. 

Upon arriving back at Mahe and paying 
for my trip to the Chagos, away I went again 
to my little ‘ Hotel de Seychelles” where it 
was costing me $22.00 per week for room and 
board. When I was there they had no elec¬ 
tricity at the hotel except their dc current 
which was no help to me at all. So it was con¬ 
nect up my little putt-putt again and buy 
some gasoline (they call it petrol) for some¬ 
thing like 80tf per gallon. The hotel there now 
has ac current from Port Victoria, I under¬ 
stand, That’s the hotel that has thatched huts 
for each hotel room, all in a long row up and 
down the beach. They always gave me the 
one on the end so that my putt-putt would not 
keep everyone awake all night when I was on 
the air. Incidentally}' the food there is very 
FB: plenty of breadfruit, pineapples, oranges, 
coconuts, lemonade, fish cooked every way 
possible, turtle meat quite often, swell pastry, 
plenty of good home cooked cake, and even 
once or twice per week they have ice cream. 
All this for $22.00 per week. Not bad, eh? I 
again headed down to the dock area every 
time I had the chance. 1 had shipped there 3 
forty meter AM phone rigs with the right 
model A llC receivers to tune 40. They wanted 
one installed at the owner’s home on Mahe. 
one at his son’s home on Mahe and the other 
down on Aldabra Island. Aldabra has no radio 
link with the outside world at all; all they 
have is a transistor radio to listen to the BBC 
and get the news. 

Another boat was soon taking off for Alda¬ 
bra Island, going via Cosmoledo and Assump¬ 
tion Islands. ! hev decided to have the unit 

# 

installed on Assumption Island instead of Al¬ 
dabra since they were planning on cultivating 
guano on Assumption shortly. They told me 
to be ready to leave in two days. 
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Order direct 



STATION ACCESSORIES 

3001 Universal Hybrid Phone Patch .... 

3002 As above, with Compreamp.. , 

358 (Compreamp Kit for 3001). 

334 Dummy Load/Wattmeter (I OOOw).... 
374 Dummy Load/Wattmeter (1500w).... 

384 Dummy Load (no Wattmeter).. 

331 “Little Dipper”.. 

359 “Compreamp’’. 

372 “Clippreamp".. 

361 Codax Automatic Keyer. 

369 Reflectometer. 

371-1 Wide-Range Attenuator.. 

371- 2 As above, with BNC Connectors.. 

372- 3 As above, with Type N Connectors 


S 53.00 

72.50 

19.95 
115.00 
135.00 

65.00 

129.75 

27.95 

21.95 

92.50 

120.00 

29.95 

32.50 

38.95 


COAXIAL SWITCHES 

335 SP6T (Antenna Switch).12.95 


336 DPDT (Linears in & out). II.45 

341 5PDT (Antenna Switch). 11.45 

351 Dual DPDT (in & out switching). 12.95 

375 “PROTAX" SP6T (Antenna Switch). 13.95 

376 “PROTAX” SPST (Antenna Switch). 12.50 

378 SP5T (Antenna Switch).. 10.95 

380 “PROTAX” SPOT (Antenna Switch). 12.45 


NOTE: “PROTAX" Coaxial Switches provide auto¬ 
matic grounding of unused terminals. Models 376 and 
378 have Radial Terminals - all others have axial 
terminals. 


VHF ACCESSORIES 

346 Nuverter (6&2m Converter).175.00 

373-2 Coaxial Filter (2m). 29.50 

373-6 Coaxial Filter (6m)..... 32.50 

COLLINS ACCESSORIES 

337-SI A Q-Multiplier for 75S-I.$ 41.75 

340A Q-Multiplier for KWM-2. 54.95 

349 “Channelator”. 82.50 

Crystals for above.each 6.50 

349-27 Adaptor for S-Line.. 17.95 

AUTO-MATCH MOBILE ANTENNA * _ _ 

370-1 Mast.....$ 12.95 

370-2 Radiator Tip... 9.95 

370-75 75m Coil. 15.95 

370-40 40m Coil... 19.95 

370-20 20m Coil.. 13.45 

370-15 15m Coil. 12.75 

370-10 10m Coil.. 11.95 

370-48 Coax Cable Assembly. 2.45 



AMATEUR 

ELECTRONIC 

SUPPLY 

4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 
Phone (414) 442-4200 


MILWAUKEE STORE HOURS: Mon & Fri - 9 am to 9 pm: 
Tues. Wed. Thurs - 9 am to 5:30 pm; Sat - 9 am to 3 pm 


IMPORTANT! - Be sure to send all Mai! Orders and inquiries 
to our Milwaukee store, whose address is shown above, VISIT - 
Please do not write the following Branch stores - they a*e set up 
to handle walk-ln trade only. 


CHICAGO. ILLINOIS 

6450 Milwaukee Avenue 
Phone (312) 763-1030 


ORLANDO,FLORIDA 

19 Azalea Pk. Shpg. Ctr. 
Phone (305) 277-823 I 


CHICAGO & ORLANDO STORE HOURS: Mon, Wed, Thurs - 
12 to 9 pm; Tues & Fri - 12 to 5:30 pm; Sat - 10 am to 4 pm 


Acuv i*t iiacJt at . . . 


AMATEUR 

ELECTRONIC 

SUPPLY 

the COMPLETE line of 

products. 



New — Model 374 
Dummy Load/Wattmeter 
Reads to 1500 watts! 



Model 376 “PROTAX'* 
Antenna Switch 
(Radial Terminals) 



Model 361 — Codax 
Automatic Keyer 


To: AMATEUR ELECTRONIC SUPPLY 
4828 West Fond du Lac Avenue 
Milwaukee, Wisconsin 53216 

Ship me the following Waters items: 


(check one) 

Q I am enclosing cash in full 

I am enclosing a 20% deposit ■ 

n Please charge to my Account. 
AES Credit Card Number is: 


> ship COD for balance 
I will pay in 30 days. My 


Name 


Address 


City 


A 


State__ 

! I Send Waters catalog 

I I Send NEW AES Catalog and Reconditioned 
Equipment Bulletin. 
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II you want to see a new way to install a 
<(}-foot bamboo pole get these Seychelles fel¬ 
lows to do the job. Here is how they put one 
up for me: they dug a nice hole (with their 
knives) right below the point where there 
were two big limbs on a tree that looked like 
an oak. One fellow got up in the tree with .1 
piece of rope. They then put the small end of 
the bamboo at the edge of this hole they bad 
dug and tied die rope to the small end of the 
bamboo. Then die other ten fellows started 
pushing the large end of the bamboo towards 
flie hole while (lie fellow up the tree pulled up 
the small end. The large end was eventually 
dropped into the hole. 1 tried explaining that 
there were better ways to do tins job. but none 
of lhem spoke English. I learned that there 
are many ways to do a simple job, many of 
them different from the way we have always 
done it hack in the States. It makes you want 
to pull out your hair (and I ain’t got much 
to pull!). 

This ship that was going to Aldabra was 
going mostly to haul back a load of those 
very large turtles. The stop at Assumption was 
to bring back its manager, and to also install 
the 40 meter AM rig there. This was a fairly 
good sized ship (about 3 times as large as 
Harvey’s—YQ9HB). The captain was a 100% 
full blooded Seychelles captain, tough as nails, 
with a good loud voice that his crew could 
hear even in the middle of the monsoon. He 
was the boss on that ship; when he spoke, 
they jumped. To me be was as kind as a 
father, so 1 have no complaints. Down to the 
ship I went and loaded everything on board, 
putting my /MM rig right up in the poop 
deck beside the big wheel. I mounted my 
putt-putt this time way up on top of the 
crew’s sleeping quarters roof, because the 
S.E. monsoon was at its peak now and we all 
kn ew we were heading right into its teeth. I 
wanted to keep the water from getting into 
my putt-putt. Even up there it did get: soaked 
by some of those monstrous waves. Those 
waves were killers down around the Aldabra 
area, and Aldabra is partly shielded by north¬ 
ern Madagascar. 

As I said, we left YQ9 and headed for 
YQ9C (Cosmoledo group) making a very 
short 2-day stop there to pick up some copra 
and dried fish and deliver the usual mail and 
some much needed supplies. Then we were 
on our way to Assumption Island, right down 
in what Harvey calls the Cyclone Belt. We 
did really get a full dose of winds, rain and I 
don’t know how high the waves were, hut to 
me they looked like mountains falling down 
on the ship. We were tossed every which way 
and it was a battle staying in our bunks even 


with their side-boards up. Sea sick—don’t 


make me laugh. Those fellows on that ship 
did not know what that word even meant. As 


for me—I had a long time ago found how to 
control those butterflies in my stomach, lust 
tell yourself that you are not going to get sea 

sick, make vourself believe it and von have 

* # 

it made. So tlit re was no sea sickness even 
with I lie tossing ship all the way, every min¬ 
ute of every day. It never did come up for a 
breather as it does sometimes during the year. 
1 had installed my rig up in the poop deck 
and we were up about 40 feet, where every 


roll and rock of the boat was multiplied by 
about 5. To sit fastened down at my operat¬ 
ing position I soon learned to get in swing 
with the ship, i became a part of the boat; 
when it rocked, 1 rocked along with it. I told 
someone over the air i had the Aldabra Swing 
while 1 was on /MM, and I really meant it. 
This was exactly the opposite of the return 
trip from the Chagoes with that nice steady 
breeze blowing up back of us, pushing us 
along at a very steady rate. 

After about 6 days we sighted Assumption 
Island. We anchored off shore about one-half 
mile down wind from the island. The island 
shielded us pretty well from the high seas. 1 
loaded up everything and went ashore in the 
first landing boat. While they unloaded some 
lumber, doors, windows, etc. to build some 
small houses, I did some operating. I also 
mounted the wind-driven battery charger and 
two large 12-volt batteries, the ARC-5 being 
24 volt operated. I got the wind-charger in 
operation and explained to the island manager 
that they should charge one battery one day 
and the next one the next dav (the wind 

aP % 

charger was only for 12 volts). He said he 
understood me (which 1 still have ni> doubts 
about). The modulation of this AM phone 
rig was way down and 1 was not satisfied with 
it at all but we had to leave the island the 
next day. A hint to anyone taking equipment 
to out-of-the-way places: test and test your 
equipment over and over and make sure that 
it's really on the ball before vou e\er leave 

■ir # 

the I SA. You cannot ever be too careful, be¬ 
cause out on some remote island there is no 
radio supply house around the corner. You 
cannot even find one bolt or nut on these is¬ 
lands. You bring along everything you need, 
or you do without and patch up the best you 


can. 

We departed from Assumption Island for 
Aldabra Island, the distance between them 
being something like 50 miles. Incidentally, 
any of you who worked me while I was on 
Assumption Island don’t have a new one; it 
counts the same as Aldabra since it’s actually 
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in the same group. The high .seas were still 
pounding away when we left and the going 
was pretty rough until we anchored sort of 
behind and in the shadow of Aldabra. Ashore 
we all went, tire usual mail was delivered, up 
went my antennas again and 1 was on from 
Aldabra for the second time. The pile up was 
not as big as before but it was still there. To 
me it was always interesting to tune across a 
band that’s very quiet and practically no one 
is on. You think everyone is off the air and that 
you have wasted your time going to that spot. 
Then you call that first CQ; hack comes may¬ 
be one station. You exchange reports with 
him and stand by. Then maybe 2 or 3 stations 
call and you come back to one of them. On 
about the third QSO there are maybe 25 sta¬ 
tions calling you. From t ben on the pile-up 
pyramids. Its up to you to work that pile 
down faster than they pileup! You keep say¬ 
ing dwn 5 or up 5 every now and then; even 
doing this the "lids’ still keep calling you oil 
your frequency. I have heard a number of 
stations that insisted on calling on my fre¬ 
quency, hour after hour, and day after day. 
They never get a QSO because it has always 
been my policy to never work anyone on my 
frequency. You newcomers to this game of 
DXing, take a hint from someone who has 
been in on the pile up Imm both ends. Listen 
to what the DX station tells you to do and do 
it. Try and find a station he works, listen to 
this station’s speed and style of operation and 
try your best to imitate this fellow. Observe 
the frequency of the fellows he is working, try 
to figure out how the DX station is tuning, 
try to outguess the other fellows in the pile. 
Maybe do what Frank, W5YA, does; watch 
for that peak signal condition and "nail the 
DX station” at that moment, That’s the way to 
get that S-9. . , . 

. . . Gus 

Storing Test Leads 

If your workshop is like most, your clip 
leads and test prods are always scattered all 
over the bench; and when you do pick them 
up, there is no convenient place to store them, 
A neat solution to this storage problem is to 
install two screw' eves in the wall about 30 
inches apart; a piece of solt iron mechanics’ 
wire is then strung horizontally between them 
and connected securelv at the ends. To store 
leads with alligator clips, simply clip one end 
of the test lead to the storage wire and let the 
other end hang free. To store leads without 
alligator clips, just loop them over the wire. 
With this method of storage your test leads are 
always where you can find them. 

. . . Jim Fisk W1DTY 
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DELTA MARK TEN CAPACITIVE 
DISCHARGE IGNITION SYSTEM 


Lnjoy dramatically improved ac¬ 
celeration — eliminate plug fouling 
and the effects of point bounce. 
Get better gas mileage and instant 
starts. 

Installs in ten minutes utilizing 
original coil. Utterly reliable and 
fully warranted. Not to be confused 
with earlier “transistor ignition 
systems." 

Factory Wired $44.95 

Kit Form $29.95 

Postage Paid. 

Send du el: with order to . . . 
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ELECTRONICS, In 

Broadway at Jefferson 
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Bob Nelson K6ZGQ 
110 Morning Valley Drive 
San Antonio, Texas 


A Little About Noise 

Perhaps more than a little; Bob's treatment of this important , 
but little understood subject is careful and complete. 


Noise. This word describes the natural phe¬ 
nomenon which establishes the limiting range 
of all communication systems. To the DX man 
noise is the reason he can’t work ZS1 at noon 
on 81 \ meters. Sure, a little of his signal reaches 
ZS land, but it is so far under the noise that 
it is useless and undetectable. To the Vi 1 
man noise is what stops him from working 
KL7 on 432 Mfiz. Again, some signal might 
get to Alaska by various means, but its very 
weakness, compared to the noise level at the 
receiving location, defies reception. Noise even 
affects the 75 meter ragchewer when a nearby 
electric shaver or ignition system tears up the 
signal he’s listening to. 

Now since noise has so much to do with 
establishing the limits of our ability to com¬ 
municate, it seems wise to reach an under¬ 
standing of what noise is, and how we might 
cope with it. And that brings us to the pur¬ 
pose of this article. If you slick witli us from 
start to finish you will emerge with some basic 
knowledge of noise in radio systems. You will 
have an understanding of what noise is, what 



K>00 




P 

fiJ 


O.Ol 


P0I.H1 I mm? 


I (JK i GHJ 


FREQUENCY 


Fig. 1. Showing how the intensity of various 
types of noise sources varies with frequency. 
Source of graph: Reference 5. 


causes it, and how to eliminate a good part 
of it from your receiving system. Further, 
such vague subjects as “equivalent noise tem¬ 
perature,” “noise figure, and “minimum dis¬ 
cernible signal strength” will be explained. 
But enough of this introduction, let’s get into 
the meat of the subject. 

What is noise? 

Before discussing any technical subject it 
is always a good idea to define the terms to 
be used; then it is* clear just what is being 
talked about. So, just what is noise, how can 
we define it? 

In the most general sense, noise is any 
signal at the output of your receiver other 
than the one you want to hear. Therefore, 
noise is the hum and hiss, the static crashes, 
the ignition pulses, and the kilowatt tuning 
up 200 hertz from the signal you’re tuning. 
The latter is more properly termed an “inter¬ 
fering signal”, though, and we won’t class it 
as noise. This article will treat all the others, as 
noise. Let’s look at some specific noise types. 

Cosmic noise. This is noise radiation that 
originates outside our atmosphere. It may 
come from the sun, our own galaxy (the 
Milky Way), from other galaxies or from some 
discrete “radio stars” which have been dis¬ 
covered. A great deal of it does indeed 
originate at the sun. The level oi this “solar 
radiation” or “solar noise” varies from low 
“quiet sun” levels to magnitudes which are 
as much as 50 clB greater during “disturbed 
sun” periods. Sometimes solar radiation is 
even responsible for periods of radio blackout. 

Most people have seen the band of stars 
in the sky known as the “Milky Wav”. These 
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JANUARY CLEARANCE SALE! 

_ „ — _ ORDERS PREPAID WITH 

Service Tested Equipment cash remittance 

IN CONTINENTAL U. S. 


TRANSCEIVERS VHF EQUIPMENT 


Collins KWM-1 $295.00 

Eico 753 (factory wired) 219.00 

Golaxy III (demo) 229.00 

Notional NCX-3 229,00 

S8E SB-34 (demo) 349.00 

Sonar SW-40 (40 mono) 149.00 

Swan SW-140 (40 mono) 139.00 

Swon SW-175 (75 mono) 139,00 

Sonar 12VDC supply 69.00 

Swon SW-12DC (800 volt) 59,00 


RECEIVERS 

Collins 75S-I $369.00 

Collins R-388 459.00 

Collins 75 A1 149.00 

Collins 75 A3 229.00 

Collins 75 A4 359,00 

Drcke 2B 209.00 

Hammarlund HQ-160 189.00 

Hammarlund SP-600JX 359.00 

Hallicrafters SX-111 159.00 

Hallicrafters SX-1 10 119.00 

Heath HR-20 99.00 

National NC-270 139.00 

National HRO-50T (4 coils) 189.00 

National NC-155 (demo) 139.00 


Clegg 99'er 

$109.00 

Gonset Comm II 6 mtr 

89.00 

Gonset Comm III 6 mtr 

129,00 

Gonset G-76 W/DC supply 

159.00 

Gonset G-50 

229.00 

Heoth HA-20 6 mtr/linear 

95.00 

Polycomm 6 mtr 

159.00 


TRANSMITTERS 


Collins 30L-1 

$365.00 

Collins 30S-1 

795.00 

Gonset 500 W/linear 

99.00 

Gonset GSB-100 

199.00 

Gonset GSB-201 

239.00 

Heoth DX-40 

37.00 

Heoth HG-10 

29.00 

Heath SB-1 0 

59.00 

Heath DX-100 

75.00 

Hallicrafters HT-40 

39.00 

Hammarlund HX-50 

229.00 

Henry 2-K (linear) 

519,00 



Q<tf? 


RT1 TELETYPE CONVERTER! 



★ All transistorized, 115V-AC powered. 

★ Tuning meter, no scope needed. 

★ Selective filters minimizes interference. 

★ 13 transistors, military epoxy board. 

WIRED AND 'ESTED $ 99.50 


MISSION HAM SUPPLIES 


3316 Main Street 
Riverside, California 92501 


Phone 683-0523 (area code 714) 

(Calif* orders add 4% tax) 
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Fig. 2, Noise equivalent circuit for an elec* 
trical conductor or resistor. 

arc mainly the stars of the galaxy of which 
our own sun and planet are members. Our 
galaxy takes the general shape of a saucer 
and since we are on the saucer, the rest of 
the galaxy appears as a band of stars when 
we look in the right direction. If we point a 
high gain VHF antenna at this band we will 
observe that the receiver output noise level 
increases. In particular, if we point it at the 
center of the galaxy, where the concentration 
ol stars is greatest, we will note a 10 to 20 d!5 
noise increase over other directions on the 
“galactic plane”. All these stars are generating 
noise in a manner similar to our own sun, 
which is itself a star. There are some particu¬ 
larly noisy stars which have been recently 
discovered and these are among the ones 
called radio stars”. 

Altogether cosmic noise is believed due to 
the “black body" or thermal noise (explained 
below) radiation of the interstellar bodies. It 
is not particularly strong except in the region 
10 to 300 megahertz where it is sometimes the 
I !'■ I contributor ol noise to the radio system, 
and thereby establishes the smallest signal 
that can be detected. The intensity of cosmic 
noise decreases as the frequency is raised. 

It should be mentioned that cosmic noise 
does have one good side—it is providing the 
signals which radio astronomers are studying 
to help us learn more about the nature of our 
universe. 

Atmospheric noise. As hard to believe as it 
may seem to be, there is an average of about 
2000 thunderstorms going on all the time at 
various points on the earth. Each of the 
thunderstorms produces lightning discharges, 
and there is an average of about 100 of these 
occurring every second. A lightning stroke is 
very similar to an electric arc, or spark, and 
generates a considerable amount of radio 
noise over a wide frequency range. This is the 
chief generation mechanism for atmospheric 
noise. 

Now the generated noise is propagated for 
long distances, particularly in our DX bands, 
just as are the signals from our transmitters, 
(Consequently, noise that originally came from 
a lightning stroke over Moscow may interfere 
with your QSO with a YK2 on 20 meters. In 
I act the intensity of atmospheric noise is 
dependent on time of day, season of the year, 
frequency of operation, weather and geograph¬ 


ical location of the receiver. As a general rule, 
atmospheric noise decreases with increasing 
frequency, although there is an exception to 
this rule, as seen in Fig. 1. Also, the intensity 
decreases with increasing latitude of the re¬ 
ceiving location. The thunderstorm seasons of 
equatorial Africa, the Caribbean, northern 
India, and other areas along the equator, make 
these locations particularly noisy. 

Another source of atmospheric noise is 
“black body” radiation by the atmosphere 
itself. This is usually not particularly important 
today, but within a few years as more ama¬ 
teurs use the UHF bands we will have to 
learn to combat its effects, since it increases 
at frequencies above 1000 MHz. 

Fig. 1 shows that atmospheric noise ceases 
to be a prime noise source above 50 MHz. 
This is due to the loss of long-distance signal 
propagation at the higher frequencies. Below 
30 MHz, however, we do have to concern 
ourselves with limiting the effects of this 
noise as much as possible. Some means of 
achieving this are the use of high transmitter 
power, receiver bandwidth no wider than the 
signal received, peak-limiting or noise-silencing 
devices for high amplitude, short duration 
pulses from nearby lightning flashes, and the 
use of high gain receiving and transmitting 
antennas. And of course these means are 
generally useful for combating the effects of 
other types of noise as well. 

Man-made noise. In the frequency range 
from 1 to 500 MHz there is considerable 
noise radiated by the machines man creates 
to do his work for him, A classic example of 
this type of noise is the impulsive signal 
emanated by the ignition system of an auto¬ 
mobile. As with lightning, the generation 
mechanism is an arc, this time at the spark 
plugs. Anyone who has had an unsuppressed 
automobile pull up next to his receiving 
antenna knows what this type of noise can do 
to ev en a strong signal. Noise-blanking devices 
are usuallv about the most effective in elimi- 

m 

nating this type of noise. Also, since man-made 
noise is generally vertically polarized, maxi¬ 
mum utilization of horizontal antennas should 
be employed in areas highly populated by 
automobiles and other noise-generating ma¬ 
chinery. 

Other sources of man-made noise are 
power- line leakage, electric motors, and in¬ 
dustrial heating generators. Noise from these 
devices can be so severe as to interrupt even 
commercial communication and broadcasting. 
At least one space shot from Cape Kennedy 
is believed to have aborted due to an inter¬ 
fering signal from some man-made source. 
Since man-made noise is mainlv due to ma- 
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chines, it is usually higher in intensity in the 
city than out in the country. See Fig, 1. 

Thermal noise 

\\ c* now come to the single most important 
source of noise. Thermal noise is important 
not only because it is present in radio systems, 
but also because it is useful in theoretical 
developments to represent other types of 
noise by an equivalent amount of thermal 
noise. Consequently, a good understanding of 
thermal noise is absolutely essential to anyone 
who wishes to understand noise theory as 
applied to radio. 

Just as total darkness is the absence of all 
light, so absolute zero is the temperature 
when all heat is absent. There is a temperature 
scale with absolute zero as its zero point. This 
is the Kelvin system. Zero degrees Kelvin is 
absolute zero, 273 degrees Kelvin is the freez¬ 
ing point of water and 373 degrees Kelvin its 
boiling point. Kelvin system temperature can 
be found from Centigrade (Celsius') system 
temperature by: 

(I ) Degree" Kelvin = Degrees Centigrade-f- 273 

Now lets look at a conductor of electricity. 
Since tl icre is no perfect conductor, it will 
have some resistance, and therefore we can 
treat it as though it were a resistor. Now if 
the resistor is sitting in a room, its temperature 
is probably about 290 degrees K. Under this 
condition the electrons in the resistor will be 
moving about in a random fashion. This 
random motion of the electrons creates a ran¬ 
dom voltage across the terminals of the re¬ 
sistor. By random we mean that we cannot 
predict what the voltage will be at a certain 
time in the future. However, we can state 
what the mean voltage will be, thanks to a 
man named Nyquist. The formula that he 
developed is tin’s: 

(2) v n = V 4kTBR 

v n = Mean noise voltage, volts 
R = resistance, ohms 
k — Boltzman’s constant, 

= 1.37 X 10 - - 3 joules/degree K 
T = Temperature, degrees K 
B = Bandwidth, cps 

Here the word “mean” is similar to "average”, 
but a strict definition can be found in the 
textbooks referenced. Notice that the mean 
voltage is dependent on the bandwidth across 
which it is measured. This implies that the 
noise is evenly distributed across all frequen¬ 
cies, and this is truly the case, at least in 
theory. Noise that is distributed in tin's fashion 
is termed "white noise”, We can now draw 


the noise equivalent circuit for an electrical 
conductor, or resistor. See Fig. 2. 

The next question that we might ask is, 
what is the noise voltage if I have two or 
more resistors in series or parallel? It can be 
shown mathematically that Fig. 2. can still 
used. First you find the effective resistance 
of the combination, this is then R. Then v„ 
is found from this R, by using Equation (2). 
Consequently, it is pretty simple to find the 
noise equivalent circuit for most resistive net¬ 
works. 

There is one more tiling to be looked into 
about this noise voltage. Since its magnitude 
is random with respect to time, we cannot add 
two such voltages together directly (when they 
are in series) as we can with ordinary voltages. 
Voltage sources that cannot lie added directly 
are termed "incoherent”, and must be added 
bv this formula: 

(3) V„T = VVnl 2 + V„2 2 

v„t = total effective mean noise voltage. 

v n i, v n 2 — individual mean noise voltages 
to be added. 

This equation is illustrated in Fig. 3. Note 
that we will get the same v nT whether we 
first combine the Rj and R 2 and find v nT 
directly from Equation (2), as in the last 
paragraph, or if we go to the trouble of using 
Equation (3). We are merely taking either of 
two routes to get the same result. However, 
both methods should be understood. Also, 
Equation (3) is not limited to the addition 
of just two incoherent sources. It can he 
extended to include as many voltages as 
must be combined. Thus for 5 incoherent 
sources: 

(4) VnT = \/Vnl 2 4* v n2* + V|i3 2 + Vn 4 + V„ 5 2 , 

where the notation is the same as in Equation 
(3). 

Now we must find how much noise power is 
available from the circuit of Fig. 2. Most 
amateurs will tell you that you will draw the 
most power from a circuit like Fig. 2. when 
vou load it with another resistance equal to 
R, and this is line. The new circuit is Fig. 4. 




Fig. 3. Combining two resistors into their 
total equivalent noise circuit. 
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Fig, 4. Loading the circuit of Fig. 2 to obtain 
maximum available output noise power. 


The voltage across R L is Jav,,, thus the 
power dissipated in R L is (from Ohm’s law): 




MvJVRl 



tlii. 


But since Ri. = R: 



and from Equation (2) ,v„" = 4kTBR. Thus, 




4kTBR 

4R 


kTB. 


Thus the nummum available output noise 
power is kTB. Note that it doesn’t depend on 
what value R has. 1 here fore any conductor 
or resistor has the same available noise power 
at its terminals. This is a very significant fact 
and helps to simplify noise theory, as we shall 
see. 

As noted above thermal noise is often used 
to represent other types of noise. This is 
because thermal noise is easily represented 
and worked with mathematically, while other 
types of noise often are not. Consequently, if 
we have a certain amount of noise power 
available from some source we can, by using 
Equation (7), represent that source by a 
resistor at the temperature T which gives the 
same available noise power output. (The 
bandwidth, B, over which we measure the 
available noise power must be the same for 
the source and our representation, of course.) 
Thus any noise source has an equivalent 
thermal noise temperature , or just “noise tem¬ 
perature”. This is a very important fact to 
understand. For example, as noted above, 
the noise temperature of a star is roughly its 
actual temperature, because its output is 
mainly thermal noise. 

We can now leave thermal noise for awhile 
and turn to another subject f you feel a 
little hazy on some of the points covered 
above, refer to one or more of the references 
listed in the bibliography for extra instruction, 
or to get another viewpoint. 


Noise in receivers 

Cp to this point vve have mainly concerned 
ourselves with noise generated outside the 
receiver-antenna system. The only exception 



to this has been thermal noise, which is 
generated both within and without the re¬ 
ceiving system. We now must concern our¬ 
selves with noise generated within the receiver 
itself. 

Noise is generated in a receiver in several 
different ways. There is thermal noise due to 
the resistive elements in the receiver circuitry, 
and there is noise somewhat like thermal noise 
that is caused by the vacuum tubes and semi¬ 
conductors in the receiver. These foregoing 
types of noise can be minimized by designing 
die receiver for low noise figure. Unfortu¬ 
nately, there are three other noise generation 
mechanisms within the receiver that cannot be 
minimized by design for low noise figure. 

Cross-modulation. There are two ways in 
which two or more signals can mix together 
within a receiver to produce a third signal, 
which interferes with the desired signal One 
of these ways is through cross-modulation. 
Cross-modulation requires the presence of only 
the desired carrier and another undesired 
carrier which is modulated. In cross-modula¬ 
tion the modulation on the undesired carrier 
appears on the desired carrier, that is, the 
modulation “crosses” over from the undesired 
to the desired carrier. The eflect is due to 
limited dynamic range in the receiver. The 
undesired carrier does not necessarily have to 
be within the if passhand of the receiver, and 
more often is not. The cross-modulation effect 
usually takes place in the stages of the re¬ 
ceiver close to the antenna. The stronger the 
undesired signal, the more likely the effect is 
to be noticed. Low cross-modulation requires 
special design effort and designing a receiver 
for lowest possible noise figure will usually 
make the cross-modulation characteristic 
worse. 

Intennoclulation distortion. This is the other 
way in which signals may mix in a receiver 
to produce a third, interfering, signal. Again it 
is due to limited linear dynamic range in die 
receiver. Intermodillation does not require the 
presence of the desired signal. It is the mixing 
of two undesired signals, or their harmonics 
(which are themselves generated within the 
receiver), to produce a third signal at or near 
the desired signal frequency. Again, this type 
of noise generation requires special design 
effort for its minimization, and a low noise 



Fig. 5. Representation of an amplifier circuit. 
G» is voltage gain, v<>/v,. G* is available power 
gain. 
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figure design scheme will make it worse. 

A oise mod illation. This effect is merely a 
combination of cross-modulation and inter- 
modulation distortion. Once again it is due to 
receiver non-linearity. Since noise is always 
present in the receiver, there is always a 
source of “signals” to produce the cross- and 
intermodulation effects. As a consequence 
there is always modulation of the desired and 
undersired signals by the noise in the receiver. 
It it were not lor noise modulation, you would 
not notice any difference in output when tim¬ 
ing across an unmodulated carrier with an AM 
receiver. This is because the detector onlv 
responds to the modulation on the carrier, 
not the carrier itself. But since the noise 
modulation el feet modulates the carrier with 
noise, you get the characteristic hissy noise 
output. Reduction of cross- and intermodula¬ 
tion efFects will reduce noise modulation also. 

Now we have an idea of some receiver 
noise problems. We will discuss them some 
more, but now it is time to turn to another 
topic. 


TRANSMISSION 

ANTENNA LINE RECEIVER 



had available to begin with without the am¬ 
plifier. In this ease the amplifier would be 
doing more harm than good, for it is adding 
noise to the system, without increasing the 
available signal power. Consequently a better 
measure of amplifier gain is needed. This is 
called ‘available power gain”: 

(9) available power gain = G a 

_ power available at output of amplifier 

power available from source 


What is power gain? 

If you ask a typical amateur what the 
power gain of an amplifier is, he will probably 
tell you it is the output power divided by the 
input power. In a sense he is right, but there 
is a bit more to it than that. An understanding 
of that “bit more" is necessary to those who 
would understand noise theory. 

Have a look at Fig. 5. (We will consider 
all impedances to be purely resistive.) Here 
we have a source of input power, made up of 
V 8 and R s , which we will amplify with the 
amplifier in the box. The amplifier has an 
input impedance Rj, and an output impedance 
R 0 . The load is R,. Now we can define several 
different power gains. The first we shall call 
just plain “power gain”. It is defined thusly 

(S) power gain = G p 

_ _ power going into R i _ 

power going into amplifier from source 

Ol course “power going into R/’ is the same as 
amplifier output power. 

Now the real purpose of a power amplifier 
is to increase the power available from a 
source. But “power gain”, as defined above, 
doesn’t tell you whether the amplifier is actu¬ 
ally achieving this or not. For example, if R„ 
and R| are widely different very little power 
will get into the amplifier to be amplified and 
even with a large power gain the output 
power that is available from the amplifier may 
be very small, maybe even less than the source 


The power available from the source is 
(remember how we got Equation (7)?): 
\ J S 4R„. And the power available at the out¬ 
put of the amplifier is:v s o /4R 0 . Thereiore: 




V 0 g /4R o 

V.V4R, 


__ ^1 * 

— Ll y" 



G a will be maximized when the input is 
matched, that is R ( — R g , but is unaffected by 
the match between R„ and Rj. 

We shall make considerable use oi this 
available power gain in the development of 
noise figure theory. But while were about it 
we may as well define two other types of 
power gain, which you will see more and 
more frequently nowadays and may not other¬ 
wise understand, lie first of these is “trans¬ 
ducer power gain”. It is defined thusly: 

(11) transducer power gain = G t 

_ power going into Ri 

power available from source 


Maximizing G t requires matching both Rj to 
R s , and R, to R 0 . A little thought will show 
that G, is always less than or equal to G a . In 
other words, G r for a particular amplifier 
will never exceed its G a . 

The other frequently used gain figure is 
“insertion power gain”. It presupposes that 
source and load impedances have been speci¬ 
fied, and is a measure of the effectiveness of 
“inserting” a particular amplifier between the 
given source and load. 
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(12) Jusertion power gain 

_ load power with amplifier 
load power without amplifier 

The receiver-antenna system 

\\ e now have enough preparation behind 
ns to begin a discussion of the receiving 
■ i ^ system is composed of the 

antenna, the receiver, and the transmission 
line connecting the two. Fig. 6 is a represen¬ 
tation of the system. 

The transmission line will have a certain 
amount of loss, of course. We can took at this 
another way, though. Since part of the signal 
is lost due to the attenuation of the transmis¬ 
sion line, there is less signal power available 
at its output than at its input. Therefore, the 
line has an available power gain of less than 
one. It turns out that the available power 
gain of the transmission line is equal to the 
inverse of its loss: 

(13) G,tl=,—• 

•tj'f L 

(Subscript TL means transmission line) 

For example, if the loss is 2 (that is, 3 dB), 
the available power gain is Vi (or — 3 dB). 

Note that the antenna is represented by a 
resistance (we are assuming the antenna to 
be lossless and resonant) and 2 voltage sources 
connected in series. Let's look at each of these 
components one by one. 

It,, is merely the radiation resistance of the 
antenna. This is the resistance that would be 
measured by an ohmmeter looking into the 
antenna terminals. Don’t try it with your 
VOM, though, because the ohmmeter must 
operate at the resonant frequency of the 
antenna. 

v s represents the signal voltage. The 
antenna is immersed in an electromagnetic 
field generated by the transmitter we want to 
listen to, and the result has been the conver¬ 
sion of the field strength into the voltage, v„. 

v n) , represents the noise voltage. Part of 
tins noise voltage is due to the thermal noise 
generated in R n . The rest of the noise voltage 
is due to atmospheric, cosmic, man-made and 
other types of noise. This we term "excess 
noise”, because it is excess to the inherent 
thermal noise in the antenna. 

The antenna’s actual temperature we shall 
call T np . Therefore the thermal part of the 
noise voltage is 

v'4kT^BR a . 

But remember we said awhile back we can 


represent any noise by an equivalent amount 
of thermal noise, merely by raising the tem¬ 
perature of the representative resistor to the 
proper value. This is what we are going to do 
in the antenna. The total effective antenna 
noise temperature we shall call 1 There¬ 
fore: 

( 1 4) v no = V4kT, a ,ef fBR*. 

i a „. ff is the sum of the actual antenna tem¬ 
perature, T no , and an excess temperature, 
T a , w , which represents all t lie noise except 
thermal noise: 

(15) Tft.eff = T tt o + 1 a.eJt* 

If there were no noise except thermal noise 
in R.„ then T„, t , rf ~ T ao , of course. 

Fig, 7. shows how the excess noise varies 
with respect to Irequency. Note that above 
about 700 MHz the excess noise has about 
disappeared, so that T a , ef f = T ao , or in other 
wcwds*(T 8 ^ff/T a<> ) = 1. But below 700 MHz 
the excess noise gets larger and by the time 
we reach the 10 meter band (28 MHz) the 
excess noise is at least 100 rimes greater than 
the thermal noise. This great variation of the 
excess noise makes it necessary for us to 
divide our approach into two different parts. 
First we shall neglect the excess noise and 
look at the receiving system without it. Then 
we will put it back in to the system and see 
what changes we have to make to our thinking. 

Noise figure 

From Fig. C we can see that the antenna 
output contains noise as well as signal. With 
a given antenna there is little that can be 
done about this antenna noise, we ffist have 
to live with it. It would be nice though, if 
we could avoid having any additional noise 
added into the receiving system by the 
receiver. Unfortunately this is impossible, 
and the receiver does add some more noise. 

i’he receiver’s noise figure is a measure of the 
additional noise contributed by the receiver. 



Fig. 7. Showing howT..,rr typically varies with 
respect to Tiot 
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( I his neglects any cross- or intermod illation 
effects in the receiver.) 

j he noise figure of a well designed receiver 
will be determined primarily by the “front 
end", that is, the stage or two closest to the 
antenna. Noise figure for an amplifier is 
defined thusly: 

(16) noise figure = XF = f 1 ffi - 1 * 

On/1 No 

where: Si = available signal input power 
So = available signal output power 
X r j — available noise input power 
N 0 — available noise output power 

This is merely llie ratio oi the input signal- 
to-noise ratio to the output signal-to-noise 
ratio. A perfect receiver would have a NF of 1 
(or O dB). 

Now we have the definition out of the way, 
let’s see what we can do with it to find the 
receiver noise figure. First, if the transmission 
line is matched to the antenna and receiver 
input then the resistance seen by the receiver 
looking at the antenna is R„. In this case Sj is 
the available power from the antenna multi¬ 
plied by i lie available power gain of the trans¬ 
mission line: 



The amplifier (receiver) available output 
is Sj multiplied by the available power gain of 
the amplifier (receiver): S 0 = SjG uR . (G ;lR is 
the amplifier, or receiver, available power 
gain.) The available input noise power is 
(neglecting antenna excess noise for now): 
Xj = kT ao B. And the available output noise 
power is: kT.,,,BG ;lu + AN. AX' is the avail¬ 
able output noise power due solely to noise 
generated within the amplifier (receiver). 

Now if we put all these quantities into 
Equation (16) we come up with: 


by another. Remember, noise figure depends 
on source temperature. 


Receiver noise temperature 


Often nowadays you will see the noise 
performance of a receiver (particularly the 
very low noise variety in the YHF and Ull! 
range ! specified in "receiver noise tempera¬ 
ture.’ You mav have asked yourself, what 
does this mean? How can I relate this noise 
temperature to noise figure which I under¬ 
stand better? Well, let’s see. 

Once again remember that noise is often 
represented by an equivalent amount of ther¬ 
mal noise. What we are doing with our 
receiver is pretending that the additional 
noise, AN, comes from a source at the receiver 
input terminals. This source must be at a 
temperature, to account in a thermal 

way for the additional receiver noise. There¬ 
fore, AN = kT R pfr BG a R. Now putting this 
into Equation (17): 


08 ) 

Or, 

( 1 9 ) 



kT R ,„ ft l‘>( ■ ,k 

kT.i„B( laR 


K.eff 





where: Ta.eff = effective receiver noise tem¬ 
perature. 

Note that T Bef£ is a bit more arbitrary meas¬ 
ure of receiver noise performance than NF, 
because it requires no reference temperature. 
Also, if you want to convert from XT’ to 
T n ,, ff (or reverse) lie sure you measure the 
NF at the same T ;10 as you use on the right- 
hand side of Equation (19). So now we can 
convert back and forth from NF to T R rff . By 
now you should have a fair understanding of 
wliat noise figure and temperature are. 


Cascaded stages 


.. .... _ kTn oBGaR -(- AX _ AN 

( ' } A *' “ kTaoBGaR “ + kT ao BGaR ' 

Notice that we would only have a noise 
figure of 1 if AN were O, which require a 
perfectly noise-free receiver. 

Now take another look at Equation (17). 
Note that the receiver noise figure is depend¬ 
ent on the source temperature, T ao . In order 
to avoid confusion, the radio and communica¬ 
tions industry lias decided that noise figure 
will be measured at T. to — 290 degrees K. 11 
it were not for this standardization noise 
figures published by one manufacturer would 
be difficult to compare with those published 


Sometimes it becomes of interest to find 
the total noise figure for two or more stages 
in cascade. An example of this problem would 
occur if you had a new preamp in mind for 
your YHF receiver and wondered if it would 
really improve performance appreciably. We 
won’t go into the derivation of the formula, 
but here it is for two stages: 

NF-— t 

(20) NF t = NFi + q 

NFt — total effective NF 
N T Fi = NF of first stage 
NFz = NF of second stage 
G a i = G a of first stage 
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li >011 have more than two stages, the formula 
can be extended thusly: 




NF;i — 1 
G a lG a 2 



NF 4 ~ I 

Ct E ilG a 2Ga3 



[notation same as for Equation (20)]. 


If it is necessary to find the total noise 
temperature for two stages: 


(221 Tt = T, + ~ 

I t — total noise temperature 
Tt = noise temp for first stage 
I 2 — noise temp for second stage 

And for more than two stages, the formula is 
simply extended: 



T t = Tt + 

+ 


T 




T 


+ 


T 4 


G a | G a lG a 2 GaiGaf(.* a 3 


Excess noise again 

In the development of Equation (17) we 
decided to assume the effective source (an¬ 
tenna) noise temperature to be T ao , the actual 
temperature (which we further assumed to be 
290 degrees K). But we know in the general 
case, below 700 megacycles, this is not the 
case, for the actual antenna noise temperature 
is T„, ( ,ff. This would suggest that we should 
measure the receiver noise figure with a ref¬ 
erence temperature equal to T aeff . We can 
see from Equation (17) that if we did this 
the noise figure calculated in this manner 
would get smaller and smaller as we de¬ 
creased frequency, because T aeff gets larger 
and larger. This seems to imply that receiver 
noise figure becomes less significant at low 
frequencies. 

Let’s look at this another way. From 
Equation (IS), we can define an antenna 
noise figure: 


(24) ANF = 1> * 

J-ao 

ANF = ant enna noise figure 

But since T„ eff increases as frequency de¬ 
creases. the antenna noise figure would also 
increase. This would seem to imply that at 
low frequencies, the antenna noise figure 
would be so much larger than receiver noise 
figure, that the latter would become insigni¬ 
ficant in the system. 


What we have been hinting at in the two 
preceding paragraphs is that below some cer¬ 
tain frequency, receiver noise figure is no 
longer an important design consideration. 
This is an important fact to understand. Due 
to the variation of T aoff , it has been deter¬ 
mined that (using modern tubes or transis¬ 
tors in the front end) noise figure should not 
he considered in the design of a receiver for 
operation below about 100 MHz. This 100 
MHz figure is purely arbitrary, and some 
present day authorities might tell you 200 
MHz is a better figure. 

W'hat then are design considerations for a 
low-noise receiver below 100 MHz? The 
answer to this is primarily the cross-modula¬ 
tion characteristic. 

Our crowded DX bands today demand as 
little interference between signals as possible. 
One thing we can do to establish this condi¬ 
tion is design our receivers for low cross- and 
intermodulation, so that the signals cannot 
mix together in the receiver and thereby 
create even more interfering signals. It is an 
unfortunate fact that a receiver cannot be 
designed for optimum noise figure and op¬ 
timum cross- and intermodulation simultane¬ 
ously, In fact the two types of considerations 
• ire in direct conflict. Consequently, we must 
decide between the two lines of design. Below 
100 MHz we would decide in favor ol low 
cross-modulation. Above 100 MHz we must 
begin to think in favor of low noise figure. 

Minimum discernible signal 

Our last topic will concern the minimum 
signal that can be detected by a receiving 
system. The development will be useful in 
that the final result will be an equation, 
examination of whicl will show how the 
weak signal performance of a receiving sys¬ 
tem can be improved. 

Minimum discernible signal strength is de¬ 
fined here as the power density (at the 
receiving antenna) in the field of the desired 
signal which produces a receiver output signal 
power equal to receiver output noise power. 
We assume the antenna thermal noise is the 
dominant noise input component. 

The input signal power under minimum 
discernible signal (MDS) conditions is: 

(25) Si = A X MDS 


Si = receiver input power 
A — antenna capture area 
MDS = as defined above 
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WE’RE IN PRODUCTION 

OF OUR OWN TEST METERS DESIGNED 
BY EVANS ENGINEERS TO GIVE YOU 



r O READINGS 


\x, 


Evans radio 

CONCORD, N. H 





m 


Completely tested and in the field, this meter Is a compact beauty, 
2V'2 inches square, and consists of a clear plastic front, metal back, 
well damped movement, quality metal dial, solid brass movement 
support for extra rugged construction, and yields cm accuracy of ± 5% 
of full scale- value. Mounts with U-tlamp. 






Vtype clamp 

/ ( MOUNTING ) 


NOW AVAILABLE FROM STOCK 


Model 

Model 

Model 

Model 

Model 

Model 

Model 

Model 

Model 

Model 


No. 793 
No. 793 
No. 793 
No, 793 
No. 793 
No, 793 
No. 793 
No. 794 
No. 794 
No. 794 


DC(0- 

DC{0- 

DC(0- 

DC(Q- 

DC(0- 

DC(0- 

DC(0- 

AC(0- 

AC{0- 

AC(0- 


500 

l) 

3: 

300 ) 

15) 

30) 

50! 

10 ) 

30) 

5 50) 


MADC 

MADC 

MADC 

MADC 

MADC 

VDC 

MADC 

AC AMPS 

AC AMPS 

AC VOLTS 


2 000 
DiA 


10-32 THD 


V. 


2 302 


MOUNTING DIAGRAM 


SINCE 1933 


OTHER SCALES TO FOLLOW FOR AC & DC METERS 


EVANS ELECTRICAI 


ELECTRICAL SUPPLY CO 


P. O. BOX 313 CONCORD, NEW HAMPSHIRE HP CODE 03301 


(The vertical bar with S (> = N„ means the 
equation applies when output noise power is 
equal to output signal power.) Now re¬ 
arranging Equation (25): 

(2<i) MDS = ~ 

S 0 = No 

But S 0 =G„S i; and N 0 = G a kT ao B -f AN, 
as above when we developed Equation (17). 
Therefore: 


(27) 


MDS - 


S. 


AG, 


, and since S„ = N„ 



MDS = 


kT ao B + AN G a 
A 


Now substituting Equation (17) into Equation 
(28): 

(29) MDS = (kT n oB/A) NF. 

Equation (29) is the end result we wanted. 
It .shows that the MDS of a receiving system 
increases as the bandwidth and noise figure 
of the receiver increase, and decreases as the 
antenna capture area increases. The deriva¬ 
tion of Equation (29) did not consider trans¬ 
mission line losses, but it is obvious that to 


keep the MDS down we must use transmission 
lines with small losses. Also, it should be noted 
that decreasing bandwidth will decrease 
MDS, but we can only do litis until receiver 
bandwidth is about equal to signal bandwidth, 
for further reduction would make it impos¬ 
sible to recover the intelligence in the signal. 

Conclusion 

The intent of this article has been to pro¬ 
vide a general overview of the receiving noise 
problem. It was particularly desired to point 
out when noise figure is and is not important 
in receiver design, and to show the relation¬ 
ship between noise figure, noise temperature, 
and minimum discernible signal strength. The 
author hopes that the reader has found it 
helpful to his understanding of noise. 

. . . K6ZGQ 
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If venue in the market for a volt-ohm-mil !i- 

0 

ameter, the new Knight-Kit KG-640 seems to 
be an excellent choice. I'liis 20,000 ohms per 
volt instrument has many plus features that 
you don't usually find in inexpensive test me¬ 
ters. First of all, the meter is a taut-band unit; 
that is, the needle is suspended on a thin taut 
metal band instead of conventional bearings. 
Bearings, no matter how well designed, intro¬ 
duce a certain amount of friction. On the 
other hand, w ith the taut band movement, the 
friction is nil. This assures repeatability of 
reading plus dependable reliability. In addi¬ 
tion. a mirrored scale on the meter face elimi¬ 
nates any errors that might be caused by par¬ 
allax. 

The KG-640 has a total of 57 different 
measuring ranges; many more than almost any 
other VOM on the market. On the DC scale, 
for example, the readings go from 0.8 YDC 
full scale (very handy for transistor work) op 
to 4000 volts. This range is sufficient for al¬ 
most any DC voltage measurements that a 
ham is ever likely to make. The other ranges 
of AC voltage, resistance, current and dB are 
equally extensive. A complete list is given in 
the specifications below. 

Although this VOM is available completely 
assembled, there are considerable savings if 
it is purchased as a kit. It is relatively eas\ to 
assemble with the very complete and easy to 
follow directions which are furnished. Plenty 
of illustrations are used throughout the text, 
and with the clear and concise instructions, it 
is difficult to make an error in construction. 
Total construction time is reasonable too-it 


Jim Fisk W1DTY 
RFD 1, Box 138 
Rinclge, N.H. 03461 


The Knight-kit 
KG-640 VOM 


took me about seven hours to complete the 

VOM. 

After the VOM was completed, I was very 
interested to find out what kind of repeatabil¬ 
ity and meter linearity 1 could expect. Using 
YV2DNH s voltage calibrator (see his article in 
this issue), 1 was able to accurately measure 
the linearity of the meter movement. It was 

m 

remarkable, in fact, almost unbelievable 1 At 


Knight- Kit 

KG-640 Specifications 

DC Sensitivity; 

20,000 ohms per volt or 10 r - 
000 ohms per volt (function 
of scale multiplier switch). 

Accuracy: 

Within 3% of full scale 
reading on DC to 1 600 volts; 
Within 5% of full scale read¬ 
ing on AC to 1600 volts. 

Frequency Response: 

20 Hz to beyond 200 kHz, 

DC Volts: 

0 - 0.8 - 1.6 - 8 - 16 - 4C 
- 80 - 200 - 400 - 800 - 
1600 - 2000 - 4000 volts. 

AC Volts: 

0-2-4-8 - 16 - 40 - 80 
- 200 - 400 - 800 - 1600 ~ 
2000 - 4000 volts. Sensitiv¬ 
ity 5000 or 2500 ohms per 
volt. 

Output Volts: 

0 * 2 - 4 - 8 - 16-40-80 
- 200 - 400 volts. 

Resistance: 

0 - IK, 100K and 10 meg¬ 
ohms. Center scale values of 

12, 1200 and 120K ohms. 

Decibels: 

- 1 2 to +74 dB. Based upon 

1 milliwatt into a 600 ohm 
line as 0 dB, 

DC Current: 

0 - 80 [iA, - 160 A, ^ 400 

A - 800 mA - 8 mA - 16 
mA - 200 mA - 400 mA - 
8 A - 16 A, 

Batteries: 

1 flashlight, type C and 4 
penlight, type AA, 

Size: 

6%" x 5Vi" x 3%". 
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NEW VFO FOR TX-62 or » other VHF TRANSMITTER 



NEW AMECO VFO FOR 6, 2 & 1 Vi METERS 

The new Ameco VFO-62 1 is a companion unit designed 
to operate with the Ameco TX-62, It con also be used 
with any other commercia t 6* 2, or 1 Vi meter transmitter. 

Because it uses a transistorized oscillatoi circuit, it is ex* 
tremefy stable. An amplifier stage provides high output 
at 24-26 MC. The VFO includes a built-in solid state 
Zener diode regulated AC power supply* 

This new VFO is truly an exceptional performer at 
a very low price Model VFO-62! $59.95 net* 


The NEW 



TX-62 


In response to the demand for an inex¬ 
pensive compact VHF transmitter* Ameco 
has brought out its new 2 and 6 meter 
transmitter, it is easy to tune because all 
circuits up to the final are broadbanded* 
There is no other transmitter file it on 
the market! 

SPECIFICATIONS AND FEATURES 

Power input to final: 75W. CW, 75W. peak 
on phone. 

Tube lineup: 6GK6 — osc*. triplet, GGK6 
doubler* 7868 tripler {on 2 meters) 
7984-Final. I2AX7 and 6GK6 modulator. 
Crystal-controlled or external VFO. Crystals 
used are inexpensive 8 Me type* 

Meter reads final cathode current, final 
grid current and Rf Output* 

Solid state power supply* 

Mike key jack and crystal socket on front 
panel. PusMo-talk mike jack. 
Potentiometer type drive control* Audio 
gain control. 

Additional connections in rear for key and 
relay. 

Model TX-62 Wired and Tested only $149*95 


AMECO EQUIPMENT CORP 

Div. of Aerotron, Inc. 

178 HERRICKS RD., MINEOLA, L. I., N. T 


11501 


only one point from one end ol the scale to 
the other did the meter deviate from a linear 
reading. At the five volt point on tine 15 volt 
range, the meter indication was about 100 
millivolts off. And 100 millivolts out of five 
volts is a pretty small deviation—so small it 
wouldn’t even he noticed in the normal run of 
measurements. 

Next the accuracy and repeatability tests. 
These were made using the same voltage cali¬ 
brator. The accuracy of the meter proved to 
be extremely good. The DC voltage scales, as 
far as 1 could tell with my naked eye, were 
right on the money. Same with the AC ranges. 
The resistance ranges were checked out with 
precision 15f resistors; in every case they were 
very, very close to the known resistor value. 
Repeatability: 1 couldn’t detect any difference 
in readings when making the same voltage 
measurement several times. A 10 volt source 
showed up as exactly ten volts on the meter 
each time 1 put the probes across it. 

If you're in the market for a VOM, you 
should definitely take a close look at the 
Kriighf-Kit KG-640. For accuracy, reliability, 
and dependability, it would be difficult to find 
a better instrument value for $39.95. 

. . . W1DTY 


CONVERTER SALE 


6 METER SOLID STATE 
RF CONVERTERS 

2 db NF P .2 fiv for 6 db signal to noise ratio* mil. spec* 
epoxy giass printed circuit board, variable forward gain con¬ 
trol* built-in power supply available for all models. 2N3S23 
FET fr^nt end available for 1.5 db NF and reduced cross- 
modulation effects. 

THESE CONVERTERS CAN REALLY IPUIL IN THE DXI 


Model 

SS010 

S381 OF 

Input MHz Output MHz 

50-54 14-18 

Same as above but FET rf amp* 

Priee 

$21.95 

39.95 

S3611 

50-54 7-11 

21.95 

SS6L0F 

Same as above but FET rf amp. 

39.95 

SS510 

50-54 MHz rf pre-ampUfier 

9.95 

BS511 

50-54 MHz FET rf pre-amplifier 

29.95 

sseoox 

Special IF (.6-30 MHz) 

24.95 

sseooxF 

FET special IF (.6-30 MHz) 

42.95 


For built-in power supply, add 

5.00 


Fur prompt shipment of stock models include postal money 
order or cashier's check. Special models shipped within Fix 
weeks. Personal cheeks must clean before shipment. Include 20% 
deposit for COD. 

SOUTHWEST SEMICONDUCTOR SPECIALISTS 

P.0. BOX 12312, SAN ANTONIO, TEXAS 78212 
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73 Looks at the 
Motorola HEP Line 

Motorola's new experimenter transistors have many ham uses. 


If you’ve been in a radio store recently, 
you’ve probably noticed a large display full of 
mouth-watering Motorola semiconductors. The 
display (and the items in it) are part of the 
new Motorola HEP program. The It, E and F 
stand for Hobbyist, Experimenter and Profes¬ 
sional. and that’s who the program is aimed at. 
The IIEP semiconductors are designed for 
radio-TV servicemen, experimenters, schools— 
and hams. Naturally, we’re most concerned 
about their ham uses, and they have plenty. 

The IIEP program means that now many 
common and exotic semiconductors with ex¬ 
cellent performance are finally available at 
local radio and hobby stores—and at reasonable 
prices. The HEP line is very extensive; it even 
includes some digital integrated circuits and a 
field effect transistor. Most of the items are 
lower in price or about the same as competing 
experimenter-hobbyist transistors, but the HEP 
line is much more extensive. You can buy 
cheaper versions of many of the devices from 
industrial distributors under other names and 
in different cases, but the HEP line is widely 
available. 'That’s a great boon to most hams 
even if il means that the transistors cost a few 
cents extra. 

I’ve had a chance to try some of the HEP 
devices, and I’ve found them excellent. All the 
ones I’ve been able to check beat the specs 
Motorola publishes. Here’s a quick look: 

The HEP-! is a standard” PNP germanium 
mesa transistor. It costs 89c and is useful in 
most low power experimenter circuits: af am¬ 
plifiers, if amplifiers, regenerative and super¬ 
regen detectors, oscillators, etc. It easily oscil¬ 
lates to 250 MIIz in a simple dipper I have. 

The HEP-2 and HEP-3 are low power, 
high frequency germanium transistors. They 
have cutoff frequencies of 750 and 250 MHz 
and betas of 60 and 80. 

Tlie IIEP-50 through 53 are 300 and 600 
m\Y silicon PNP and NFN transistors for the 
HF and low VHF range. They are useful for 
ever) thing from CPO’s and meter amplifiers to 
low power transmitters. \ , 1; is listed from 10- 
20 V, so they’re not suitable for most 
modulated amplifiers or other circuits with 
inductors unless you use very low voltage. Cost 

is 79<f to $1.29. 

A group of recently announced transistors 
seems to have been added with the uam in 


mind. They’re four tiny silicon plastic transis¬ 
tors for \ HF use- The numbers are HEP-54 
to 57 and three are NPN, one PNP. Dissipa¬ 
tion without heat sinks is 310 m\V. Cutoff 
frequencies range from 30 to 750 MHz and 
beta from 70 to 180. Prices are $1,08 to 
$1.44. All four show very low input and out¬ 
put capacitance. 

HEP-101 is a 10-V. 400-mW 95c zener, and 
IIEP-102 through 105 are 1 \V zeners for 3.6, 
6.2, 9.1 and 12 V. They cost $1.20 each. 

HEP-151 through 162 are various silicon 
rectifiers rated from 1 A to 15 A and 50 to 
1000 f’lV. The 15-A ones are stud mounted, 
and come with mounting kits, the 3-A ones are 
top hats, and the 1-A ones are tiny smaller 
than b-\V resistors) epoxy-cased units. As ex¬ 
amples of prices, the 15-A, 50-V HEP-151 is 
79*; the 1-A. 100-Y HEP-157 is 56c; and the 
1-A. 1000-V HEP-160 is $1.45. 

Especially interesting are the miniature 
(/P'XlP'xK") HEP-175 through 177 bridge rec¬ 
tifiers rated at 1 A from 50 to 400 PIV. They 
cost $ 1.49 to $2.25. 

IIEP-200, 230. and 231 are germanium 
power transistors. 200 and 230 are 3-A TO-3 
cased units (about 85tf). The IIEP-231 is a 
15-A, TO-36 high power transistor. It comes 
with mounting kit and costs only $1.69. 

The HEP-232 and 233 are high power, 
high voltage units: 70 V, 7 A. 90 V and 65 V. 
15 A, 150 VV respectively. 

HEP-250 through 254 are germanium PNP 
audio transistors, including a low leakage one. 

HEP-300 through 307 are silicon controlled 
rectifiers (SCR’s). These incredibly useful de¬ 
vice's haven’t been used much by hams yet, 
but we should see more and more of them. 
They make excellent switches and relays for 
vibrator replacement, speed controls, etc. The 
HEP units are rated at 5 and 15 A and 50 

and 200 Y. They come in both normal and 

0 

reversed polarity with mounting kits for $2.29 
to $6.20. 

HEP-309 and 311 are triggers for use with 
SCR’s. HEP-310 is a unijunction silicon tran¬ 
sistor; its price is $1.49. 

HEP-553 through 558 are digital integrated 
circuits. See the article by W6GXN in the 
December 73 for some uses for them. They 
cost $1.69 (for a bias driver, a Taney regulated 
power supply) to $5.99 (f-K flip-flop). 
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Jack Morgan KIRA 
Greenfield, N.H. 


Knight-Kit TR-102 


Two-meter equipment has come a long way 
in the past 25 years. A look at the gear we 
used in the W.E.R.S. activity during WWIl 

would make vou shudder: modulated oscilla- 

* 

tors that drilled all around the hand, and 
super-regen receivers that could radiate almost 
as much as the transmitters. 

At a meeting of the Old Timers in Trenton, 
X.J.. in 19 ! 6, the late John Reinartz, WlQP, 
showed us a five-tube, crystal controlled two- 
meter rf source, built on a 3 x 8 inch chassis. 
He plugged in a 4,5 MHz crystal at one end, 
and a small flashlight bulb lit up at the other. 
We were amazed that those receiving tubes 
could put out anything at ah on two, especially 
with the final tube doubling. But we were 
progressing. 

Things are very different today on two, and 
kits have little resemblance to those of the 
early days. One of the most interesting recent 
kits is Allied’s Knight-Kit Model TA-102. Sim¬ 
ilar basically to the Model TR-106 tl tat was 

w 


The HEP-801 is an X-channel field effect 
transistor for low frequency and dc uses. It 
costs $3.39. 

Also included in the HEP displays are heat 
sinks, IC sockets, TO-3 mounting kits and a 
number of books and pamphlets. A couple ol 
the books are discussed briefly on page 87 in 
the October 73. 

The prices quoted above may vary a bit 


discussed by \\ A1CC II in the August issue, 
this one has an additional multiplier, and coils 
that are well designed for two. Output is a 
good 10 watts over the entire band with either 
VFO or crystal control. The Model V-107 

w 

\ FO unit is an accessory that plugs into the 
rear deck ami gives a very neat appearance 
along side the TR-102. 

The instruction book gives you two chances 
to do everything right the first time: clearly 
worded text, with a picture to show exactly 
what is intended. Yon would almost have to 
make an error on purpose to get into trouble. 
The kit we assembled gave no problems and 
produced the expected output. 

Here is a very inexpensive way to get on 
two meters with a good modem transceiver, 
ready for either mobile or fixed operation sim- 
p'y b\ using the appropriate power cable. We 
expect to hear TR-102’s in ever-increasing 
numbers in round tables, emergency and 
mobile work. See vou on two with a TR-102. 


from different stores. You can get a complete 
list of HEP distributors and a catalog from 
Motorola HEP, Box 955, Phoenix, Arizona 
85001. Incidentally, the new Allied consumer 
catalog lists the HEP-devices with their prices. 
Whether you order them by mail or buy them 
locally, try some of the HEP semiconductors. 
You’ll like them. 

. . . WA1CCH 
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A Junkbox Ten Minute Timer 


Propagation Chart 


Here is a len minute timer which will serve 
as a reminder when its time to identify in 
tluse SSB contacts. If you have one of these 
you can give the kitchen timer back to the 

\YL and perhaps avoid a citation at the same 
time. 

The circuit uses a 1:2BYT to control a sensi¬ 
tive relay in the plate circuit, which in turn 
t ntrols a warning light to tell you when the 
time is up. The tube is normally in a conduct¬ 
ing state and the light is on. When the nor* 
11 ,ally open momentary contact pushbutton is 
depressed, a negative voltage, rectified by 
C.Rl is applied to the grid of the tube, biasing 
it beyond cut oil and extinguishing the light. 
At the same time the 8 uF capacitor charges 
to about 175 volts negative. As long as this 
capacitor remains charged sufficiently the tube 
can not draw enough current to energize the 
re'ay and turn on the light. 


tl5V 6W 
l" plAM. LAMP 

..vt. 



Fig. ], Junkbox ten minute timer. 


The capacitor slowly discharges through the 
8.2 M resistor until after about 9.5 minutes j 
lhe relay pulls in and the warning light lights. 

A push of the button starts the cycle over. 

The discharge time of the 8 uF capacitor is 
controlled by the value of resistance across it. 
The S.2 M resistor shown gave a time of 9.5 
minutes which was considered close enough. 

If the resistance is increased the time will be 
longer, il it is decreased, shorter. A change of 
one megohm will change the time by about a 
minute and 10 seconds. ) 

. . . Fred Davis K8DOC j 
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Very difficult circuit this hour. 

Next higher frequency may be useful this hour. 

Good: 1, 2, 9-13, 16-22, 28-31 
Fair: 3, 4 , 5, 14, 15, 23, 24, 27 
Poor: 6, 7, 8, 25, 26 
VHF DX likely: 12, 13, 21, 27 
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Letters 

More Non-Technical Articles? 

Dear 73; 

How about running a few not-so-teclinical articles in 
each issue of 73. You see* nut every amateur is a Marconi 
or a De Forestj therefore, I suggest that you divide your 
magazine into three sections: one for the advanced ama- 
feur, out* for the average amateur and, lastly, one for the 
<o called "button pusher'' type amateur* This way, I be¬ 
lieve* all ham% will In* able to enjoy your publication, not 
onlv the experts. 

Robert Maura WB2UHY 
Whites ton*- New York 

Modern Hamming 

Dear 73; 

Just finished reading "Remove die Drudgery from Ham 
Radio.” it is a great idea* but why bother with all that 
expensive equipment anyway? There is a very cheap way 
to do our hamming today—by telephone! S-9 signals, no 
QRM (except on party lines ), no QSB, tio TYI* no license 
tests, no unsightly antennas on the roof, . „ , The telephone 
company will even keep a log for you (of out-of-town 
calls* at least). 

jerry Blakeslee WB2WC 
Pitman, NJ, 

Dissatisfied Reader 

Dear 73: 

Please enter my subscription to 73 for two years. I 
enjoy the construction articles and also the editorials, 
l would much prefer to see more articles, though* and 
\e*s space devoted to letters from dissatisfied readers, 

j, H. Shoe mate WABLTJ 
San Jose, California 

Chess Cover 

Dear 73: 

Mv husband, W0YEG, is an ardent subscriber to 73 
Magazine* and consequently, you can find one or more 
issues in almost every room of our house, I'm not par¬ 
ticularly interested in ham radio* but l am interested in 
magazine covers and advertisements. Your covers are al¬ 
ways attractively done but the November issue wins the 
prize! Hats off to the bright ft'llmv who's responsible for 
this exceptionally clever cover 1 It ranks number one on my 
list and 1 have a feeling that itTl be a long, long time 
before any cover tops this one. 

Lome Dodge 
Omaha, Nebraska 

Microwave Propagation 

Dear 73: 

Received my copy of the November issue of 73 with 
the article '‘Amateur Microwave Propagation” and I'd 
like to offer the following comments. 

On page 100, second column* 7th and 8ih lines, i rec¬ 
ommend against using two antennas to serve one trans¬ 
mitter since this will surely result in a “multipath*' con¬ 
dition with fading and distortion being the result. The 
method is okay fur receiving though. 

On page 103* in the descriptive note for Figure 7, the 
formula for computing gain gut a little gnarled in the 
composing room. It should read: Gain (in dB) — 20 log 
f -j- 20 log l>— (52.6)* 

On page 104, in the notes fur Figure 9, 3rd line from 
bottom of page, sine conventions, should read . nega¬ 
tive when the angle slopes up. M ) 

Ray Thrower WA6PZR 
San Carlos. California 

Horseflies 

Dear 73: 

Keep up the good work. You have a wonderful maga¬ 
zine, As an older man, and an advocate of “Law* and 
Order 1 *, I am For the ARRL 100% bul we certainly need 
73! We need for Wayne to keep the ARRL from becom¬ 
ing too stodgy. You have already had an influence on 
QST—their journal has noticeably improved in the past 
few months, so please keep sniping. 

Boh Bergner, M.D., K4JBK 
Louisville. Kentucky 


Dear Wayne, 

It looks like tin- ARRL is trying to put themselves out 
of business. All tins carping about home-made equipment 
and technical proficiency is beginning to get me down. 
After all. if the hams wanted to be professionals they 
would do so. Another thing that irks me is this re¬ 
testing business* At least a dozen of my friends have 
pointed out that they got their licenses in good faith and 
now the implication is that they are a bum or a crook 
or something. I .suspect that a good percentage of the old 
timers wouldn't even try to pass a new test. Ham radio 
can only service with numbers and we won't have them 
with a sword hanging over our neck* J‘ve been in radio 
for over 36 years and I've never heard as much hate and 
discontent is these ARRL proposals have caused. QST 
wonders how come new licenses have fallen off ... I 
feci for them. 

Bob Wilson KLCVA 

Portland. Maine 

New Reader's Comments 

Dear 73: 

Just a day ago 1 wrote to raise 1 the devil because 1 had 
bet a watting over two months to get your rag after send¬ 
ing you m> good dough. One day after it is in the mail 
box the rag arrives. I don't write letters and never did 
but after a glance at this ! just had to dmp a line for 
what it is worth. Sure 1 been hearing ail the propaganda 
about you—what hum hasn't the past few years—well I 
got that 73 i finally) and doggone, I sat down with it 
and didn't get up till I went over it from cover to cover 
(cost me some sleep). Well contrary to what I hud heard, 
1 like the thing. The articles are really good. 1 enjoyed 
the rambling style— 1 like the construction articles—X like 
the Editor's Rami dings— I like Wayne's column ”de 

W2NSD” In fact J like the whole d— thing so much 
Im gonna try to gather up enough loot to try to get all 

the back issues in the near future. By the way, I do a 

lot of building (not the novice stuff), as 1 been in the 
game a couple nl years myself, and I like the saddle- 
stitclling because I do use magazines on the work-bench 
to build shill from articles. You got a new one on the 
string and 1 even would like a copy of you booklet “'Writ¬ 
ing for 73”. A Sell-addressed envelope is enclosed and 

I am even putting a stamp on it. You might he hearing 
.from me again and if the mags are all as interesting to 
me as this firsi Qtie 1ms been, you will have me around 
for a long time. 

Keep up the good work. Some of us can appreciate it. 


C. G. Siuart W8TZO 
Toledo. Ohio 



That's W7IDF's pretty daughter Thea admir¬ 
ing the 73 binders. Have you ordered the 
binders you wanted? 
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Technical Aid Group 

The first members of 73’s Technical 
Aid Group are listed below. They are 
willing to help other hams with their 
technical problems. If you have a con¬ 
cise question that you think can be 
answered through the mail, why not 
write to one of the hams on the fist? 
Please type or write legibly, and include 
a self-addressed stamped envelope. One 
question to a letter, please. 

George Daughters WB6AIG, BS and 
MS, 1613 Notre Dame Drive, Mountain 
View, Calif. Semiconductors, VHF con- 
vertex's, test equipment, general infor¬ 
mation. 

Roger Taylor K6ALD, BSEE, 2811 
\Y. William, Champaign, 111. 61820. An¬ 
tennas, semiconductors, product data, 

I general, 

I Jim Ashe W2DXH, R.D. I, Freeville, 

I K.Y. Test equipment, general. 

(Editors RambUngs from page 4) 

high gain antennas, and low noise stable 
transistor converters) have reduced the early 
problems of UHF quite a bit. After some 
flustering and discussion. Congress passed the 
All Channel TV Law, which requires all TV 
sets now sold in the US to be able to receive 
all 82 channels. The hope was that the public 
would buy enough new sets to insure that 
most people could receive all channels in a 
few years, though some claimed that the in¬ 
creased cost of the sets (UHF tuners add 
about $20 or less to the cost of most sets) 
would ruin the 1 \ manufacturers since no 
one would buy the more expensive sets. 

These critics were wrong. Tax reductions 
and prosperity, plus the recent color TV set 
boom and the increasing number of two (or 
three) set families have caused such a turn¬ 
over in TV receivers that it won’t be long be- 
foer most US families can receive all stations, 
VHF and UHF. 

I hen the time will come for the inevitable 
change that Vi IF broadcasters have been fear- 
ing: All T\ must move to 1 i IF, j his will cer¬ 
tainly not help their competitive position, but 
it will give them a few advantages: UHF TV 
is generally less bothered by ghosts and co- 
channel interference than VHF, and the wider 


If you’d like to join the Technical Aid 
Group and you feel that you are quali¬ 
fied to help other hams, please write us 
and well furnish complete information. 

It’s obvious that we need many helpers 1 
in all parts of the country and in all 
specialties to do the most good. While 
73 will try to help with publicity and in 
other ways, we want the TAG to be a 
ham-to-ham group helping anyone who 
needs help, whether they be 73 readers 
or not. 

Don Nelson WB2EGZ, EE, 9 Green- 
ridge Road, Ashland, N.J. 08034. VHF 
antennas and converters, semiconductors, 
selection and application of tubes. 

Tom O’Hara W60RG, 10253 East 1 
Nadine, Temple City, Cal. 917SQ. A r ! \ , 

VHF converters, semiconductors, gen¬ 
eral questions. 

Stix Borok WB2PFY, high school stu¬ 
dent, 209-25 18 Ave., Bayside, N.Y. 
11360. Novice help. 

fiat bandpass available at UHF often gives 
better reception ol color TV than \ 1IF. Also, 
UHF suffers no skip interference. 

Vacating the VHF band will release 72 
MHz for other services. Perhaps a few mega¬ 
hertz more should be added to the I'M broad¬ 
cast band, and legitimate users of CR deserve 
some VHF frequencies where they won’t be 
bothered by skip. But a great deal of those 
frequencies should go to businesses. Perhaps 
25 to 50 MHz wouldn’t be excessive in view 
of the number of present and prospective 
users. With 10 kHz channels, that would lie 
2500 to 5000 channels. 

This change would save the still-little-used 
VHF ham bands for the future when they’ll 
undoubtedly become more and more impor¬ 
tant. It also would provide the vital frequen¬ 
cies needed for two-way radio without adopt¬ 
ing such suggested stop-gap measures as using 
unused TV channels permanently. 

Writing for 73 

Would you like to try your hand at writing 
some articles for 75? If you would, we’ve got 
a small booklet, “Writing for 73.” which you 
can have for a self-addressed business envel¬ 
ope. I’ve also made up a fist of articles I’m 
looking for if you’d like that. 

. . , Paul 
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What’s New for You? 

I his is the first in our new monthly series 
devoted to short, timely items of interest to 
technical hams. Were going to concentrate on 
practical developments that are of use to hams 
now—or will be very shortly. Among the 
topics we II cover are new semiconductors and 
circuits, other new components, newly avail - 
able surplus, technical nets, technical meet¬ 
ings, and so forth. All items will give credit 
to the sender. Please get them in to us as soon 
as possible so all interested hams will be able 
to take advantage of them quickly. The dead¬ 
line for an issue is the 15th of the second 
month preceding the date on the cover. For 
instance, items to be in the* March issue should 
be here by January 15. Please keep your con¬ 
tributions short for this column. Long items 
should be submitted as articles. 

Paul Franson WA1CCH 

Motorola $1 FET 

If you have been neglecting to use field 
elfect transistors because of their high cost, 
the new Motorola MPF103, 104 and 105 may 
be just what you’re looking for. These new 
transistors cost $1.00 in quantities up to 100 
and are available through Motorola dealers. 
All of these devices have a maximum drain- 
source voltage rating of 25 volts, gate-source 
voltage rating of —25 volts and 200 mW dis¬ 
sipation. ( he only difference between the 
units is in the forward transfer admittance 
(y f8 ) and zero-gate-volt age drain current 
(!j, ss ). Typical values for the MPF103 are 
Idss ^ mA, y fs — 3000 umhos; MPF104, 
toss — 0 mA, y fs — 4000 umbos; and 
MPF105, I DSS — 9 mA, y fs — 4500 umhos. 
The low value of input capacitance, typically 
oil the order of 4.5 pF and the reverse trans- 
ler capacitance of 1.5 pF result in excellent 
operating characteristics well into the YIIF 
bands. As a test, a 200 MHz Colpitts oscillator 
was constructed using these FET's. All of them 
worked well in the circuit; in fact, two of the 
devices out-performed a common five dollar 
variety. Excellent results were also obtained 
in a 3.5 to 4 MHz VFO using the Clapp cir¬ 


cuit and in several rf amplifier circuits up to 
50 Mllz. Although I have not tried it, 1 sus¬ 
pect that these transistors might work well in 
a two meter converter. 

Jim Fisk W1DTY 

95c Fairchild FET 

Fairchild’s new 2N4360 silicon F-channel 
field effect transistor costs only 95^ in small 
quantities. The low price is partly a result of 
its epoxy case. Maximum voltage for it is 20 V, 
dissipation is 200 m\V, input capacitance is a 
maximum of 20 pF, and feedback capacitance 
is only 3 pF. Typical forward transconduct¬ 
ance is 3000 uS (microsiemens or micromhos). 
This FET is designed for low frequency use, 
but shows some promise in the HF range. 

WA1CCH 

$1 Tl FET 

There’s been a lot of talk about the new 
Texas Instruments TIXM12 P-channel ger¬ 
manium field effect transistor. It’s designed 
for VHF use—typical noise figure is 2 dB at 
100 MHz. It sounds perfect for six and two 
meter converters as well as HF uses. The only 
problem is that its not available. This seems 
to be the TIXM05 story all over again. When 
and if these very promising-sounding FET’s 
become available, we ll let you know, 

WA1GCH 

15$ G! Transistors 

General Instruments has recently introduced 
a number ol very cheap epoxy-cased silicon 
transistors. Thev’re made in Taiwan and cost 
as little as 15c il you buy a lot of them. In¬ 
dividual prices run a little more, but not much 
—about 40 to 50tf. hese transistors are useful 
for many ham applications as amplifiers and 
switches. F T is 200 to 250 MHz minimum, 
and they come in PNP and NPN pairs. Among 
them are the 2N4140-2N4143, and 2N4227 
and 2X4228. They work well in general pur¬ 
pose applications. 

WAICCH 












ud/ieJC "BALUN" FED INVERTED “V” ANTENNA KITS 


SIMPLE-TO-INSTALL, HI-PERFORMANCE ANTENNA SYSTEMS; 

1 KW P.E.P. Mono-Bard Kit . . . 1KMB1V/81K . . . 

2 KW P.E.P. Mono-Band Kit . . . 2KMBIV/81K . . . 


Kit comprises, encapsulated, “Baiun," eopperweld, insulators, 
plus installation and adjustment instructions for any Mono¬ 
band 80 thru 10 Meters. Also available 2 , 3, 4, 5 Band Models. 


2,576,920 PL67 

TEIREX COMMUNICATION 
ENGINEERING LABORATORIES 

ASBURY PARK, NJ. 07712 




iTION 

TORIES 

07712 | 
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NEW PRODUCTS 

New ATV Catalog 

If you’re interested in ham TV— or think 
you'd like to get interested in ham TV— you’ll 
(Certainly want the new 1967 catalog from 
ATV Research. It’s 20 pages thick and con¬ 
tains all sorts of gear of interest to TV’ers. 
Best of all, it’s free! Send your name, address 
and zip code to ATV Research, P.O. Box 396, 
South Sioux City, Nebraska 68776. 

Tl Audio and AM/FM Handbook 

Texas Instruments has just published a new 
book in their useful band book series. This one 
is about the design of audio amplifiers and 
AM/FM tuners. While it’s devoted to con¬ 
sumer applications, it’s obviously also very use¬ 
ful to the ham who designs. The book is 
thoroughly practical; it even gives photos and 
printed circuit board layouts for some receiv¬ 
ers. The name is Audio and AM/I’M Circuit 
Design Handbook and it costs $3. You can buy 
a copy from any Tl distributor or from TI 
Technical Publications, MS75, P.O. Box 5012, 
Dallas, Texas. 



Amperex Audio Slide Rule 


Here’s one of the cleverest and most useful 
gadgets we’ve seen in some time. It’s a handy 
slide rule for audio circuits. One side (shown 
in the photo), shows a basic audio system with 
a slide that gives the proper parts values for 
different transistors, power levels and voltages. 
The amplifiers range from a one watt. 9 volt 
amplifier to a 12 watt, 28 volt one. All use the 
excellent complementary symmetry circuit 
which provides excellent results with no trans¬ 
formers. The buck of the rule is a more con¬ 
ventional slide rule for designing audio cir¬ 
cuits. Any audio designer should have this 
rule. It costs only 50tf, and is available from 
Amperex Semiconductor Division, 230 Duffy 
Avenue, Hicksville, N.Y. 11802. 

no 


Aladin Breadboarding Kit 

AI ad in kits has introduced a new bread- 
boarding kit that should fill the needs of just 
about all electronic experimenters and hams. 
This kit contains a punched phenolic deck, 
art aluminum mounting base, several brackets 
for mounting switches, pots and transistor 
sockets, silver plated solderless connectors and 
an assortment of assembly hardware. The 
terminals contained in this kit are designed so 
that circuit connections mav be made easily 

m * 

and efficiently without soldering. This is 
extremely helpful when designing and build¬ 
ing circuits. For more information, write to 
Aladin Kits Company, 2101 1 Dequindre Road. 
Hazel Park, Michigan 48030. 

New Meshna Catalog 

John Meshna’s just published a new catalog. 
You’ll eat your heart out looking at his goodies 
contained in this fat 72 page book. Meshna’s 
catalogs certainly must be the best surplus 
catalogs around; he doesn’t just list the gear 
with prices, but tells you what it’s good for. 
He writes with much wit, too. You’ve got to 
get this catalog; send John the 25c today. 
You’ll hate vourself otherwise. Meshna, 19 
Allerton St., Lynn, Mass. 

Building Your Amateur Radio Novice 

Station 

Most beginners will tell you that the hard¬ 
est thing about ham radio is getting started. 
In addition, many of them sav that most ar- 
tides and books describe equipment which 
is either too complicated or do not furnish 
sufficient construction details. Howard S. Pyle, 
W70E, has put together a construction manual 
lor building an amateur novice station with 
the complete details that many people have 
been looking for. Y/f Pyle describes a profes¬ 
sional-looking transmitter and receiver which 
cost very little to build. They have been thor¬ 
oughly tested for ease of construction and for 
on (he air performance. Nothing is overlooked 
in the construction phase; full size drilling 
and cutout templates for chassis and panels 
are included within the pages of this book. 

They may be fastened directly to the chassis 
and panels and used as a guide for drilling 
all the necessary holes. While the completed 
equipment lias been specifically designed for 
the novice operator, it will serve the General- 
Class amateur as well. The price of this new 
book is $3.50, and it is available at your local 
distributor or from the publisher, Howard W. 
Sams & Company, 4300 West 62nd Street, 
Indianapolis, Indiana 46206. 
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When Heath announced their single-band 
SSB transceivers a few years ago, no one could 
believe their low price of $120. Now they Ye 
improved the already-excellent transceivers 
and reduced the price! In addition to all of 
the features we already know about—low cost, 
small size, high performance, easy construction 
—theyYe now added front panel selection of 
sidebands, improved audio and AGC, mike 
and gain control, more convenient front panel 
arrangement, a mode switch position for the 
optional 100 kHz calibrator, ALC input for 
use with linears, and power connectors and 
up-dated styling to match the SB-line. And the 
prices: $99.95 for the HW-12A (75 meters), 
$104.95 for the HW-22A (40 meters) and 
HW-32A (20 meters). Write to Heath, Benton 
Harbor, Michigan for more information. 


Transistor Circuits 

K. W. Cattermole’s Transistor Circuits is a 
very good circuits reference book which would 
be an excellent addition to anv serious ama- 

■m 

teur’s library. The circuit descriptions in this 
new edition of a well known volume (in engi¬ 
neering circles) are clearly written and not 
highly mathematical, although a working 
knowledge of algebra is helpful, it gives a 
clear insight to circuit operation and provides 
the reader with much practical, useful, and 
worthwhile design data. The 70 page chapter 
on high frequency amplifiers should be partic¬ 
ularly interesting to hams. This chapter is very 
well done and covers internal feedback and 
neutralization, gain limiting and multistage 
amplifiers, coupling networks and wideband 
amplifiers. Other chapters cover bias supplies 
and stabilization, power amplifiers, oscillators, 
modulation, detection and mixers, and binary 
and computer circuits. In addition, six appen¬ 
dices contain data, although quite mathemati¬ 
cal, of use in detail circuit design. This book is 
highly recommended for the amateur with a 
strong technical background. $14.50 at your 
bookstore or write to the published, Gordon 
and Breach, 150 Fifth Avenue, New York, 
New York 10011. 
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combine all-out performance with optimum size 
for ease of assembly and mounting at your site. 
They can be mounted vertically, horizontally, m 
pairs, quads, or virtually any combination 
allowing you to design the antenna system to 










A144-1 1 

2 

meter 

11 element 

$14.95 


A144-7 

2 

meter 

7 element 

11.95 

v;v;;J 

A220-11 

V/4 

meter 

11 element 

12.95 


A430-J1 

36 

meter 

11 element 

10*95 


A144-20T 

2 

meter 

Multi polarized 

29.50 


A 50-3 

6 

meter 

3 element 

15.95 


A 50-5 

6 

meter 

5 element 

21.50 


A 50-6 

6 

meter 

6 element 

34,95 


A 50-101 

6 

meter 

10 element 

54,95 


A 26-9 

6 & 2 

meter 

10 element 

29*95 



SEE YOUR DISTRIBUTOR OR WRITE FOR CATAIOG 







62 1 HAYWARD STREET 
MANCHESTER. N.H. 03103 



SPACE AGE KEYER 


Only 
$6 7.50 


• Planar epitaxial integrated circuits for reli¬ 
ability. No tubes—No separate transistors. 

• Precision feather-touch key built-in, 

• Fully digital—Dot-dash ratio always per¬ 
fect. 

• No polarity problems—Floating contacts 
switch I-amp* 

• Rugged solid construction-—*wiff not walk. 

• Send Q5L or postcard for free brochure. 
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(W2NSD from page 2) 

the U.S. 

Fellows listening to some of the ridiculous 
pile-lips on 20 M may thin'. I tun off iny beam, 
but IVe done enough working from the rare 
end now to speak with some authority on the 
problem. The DX operator, I feel, is entirely 
responsible for any mess that builds up. Tt is 
his show and he can run it as he wants. 
Through a lack of experience or stupidity he 
can allow fellows to break iri on him, tail end, 
or call endlessly. The sharp op can size up the 
crowd for him easily, as 1 pointed out last 
month, il he is operating transceive. . . . I’m 
speaking primarily of sideband now . . , he can 
work fast break-in, allowing no more than five 
or six seconds for callers. If he wants to see 
how many are waiting he can ask for one cal' 
from all waiting and see how finely he has to 
break down the group to get individual call 
letters through. Usually the band is open to 
certain call areas or countries and these can 
he broken down into prefixes on fast breaks 
. . . \VB2, WA2, etc. If the fifth area is weak 
a simple request for fives is enough. Ditto calls 
from other countries, which can be handled 
exactly the same. 

m 

The major problem is how to gel the DX 
stations to operate efficiently. I’ve tried to ex¬ 
plain to them over the air and almost without 
exception they continue on doing exactly as 
they were before, grumbling about the QRM 
and making one contact every few minutes. 

More Safari 

OK, sports fans, I ll try to carry on my nar¬ 
rative from the October editorial. Mind you, 
ham radio plays a small part of the following 
so buzz off if you read True or Sports Afield 
and get your thrills there. 

During the first two weeks of our hunting 
Larry and J had taken turns shooting, with one 
of us waiting in the Land Rover while the 
other went out and stalked the game. This had 
gotten to be quite boring and we decided to 
try going out on alternate days and see how 
that would work. Larry (WA6TCI) went out 
the first day with Jim ( W5PY1) along to take 
pictures while I sat back at the “hotel” writing 
my October editorial. This kept me pretty 
busy for the day' with just enough time to hike 
the half mile into Nanvuki and look the town 
over carefully and buy a couple of Ruark 
books (Something of Value and Uhuru, both 
of which T recommend most highly). 

On Sunday it was my turn. I was worried 
. . . Larry had been out shooting zebra all day 
Saturday. He'd gone out at 6:30 in the 


morning and come back at 8:30 with two nice 
zebras. He’d gotten up to about 60 y ards from 
a herd for the first one and 100 yards on the 
second. In the afternoon Larry came back for 
lunch and reported that the herds were now 
quite alert and he wasn’t able to get in close 
for another shot. Just before dinner be and 
Freddy, Our White Hunter, closed in on a 
good sized herd and Larry shot at a good 
specimen . . . then Freddy shot ... no results 
. . . they both shot several more rounds into 
the rapidly disappearing herd and brought 
down one little foal as the only casualty. Very 
embarrassing. 

Sure enough, when I went out on Sunday 
the zebra were very spooky and we just 
couldn’t get close to them at all no matter how 
we tried to sneak around. In desperation I 
tried a very long shot after an hour and a half 
of tracking a herd ... I missed. We followed 
them for another hour ancl a half and then 
gave up and went back to the hotel for break¬ 
fast. 

[liking through the brush at a crouch for 
three hours at 6000 feet elevation is particu¬ 
larly tiring. After breakfast I snoozed for a half 
hour to recoup. At 10:30 we were off again 
driving through the thousand acre paddocks 
looking for zebra herds. It is amazing how 
difficult those brightly striped animals are to 
see at a distance. Nothing in sight. We took 
off on foot again and by 11:30 we had a small 
herd in sight. Ten minutes later I was within 
shooting range and carefully drew a bead on 
a large stallion . . . wham! I missed. Rats! 

Kerede, my gun bearer, followed the herd 
with me racing along behind him. 1 don’t know 
how he knows which way they’ve gone, but 
we veered this way and that with nothing 
whatever in sight and in ten m mutes had 
them back in range. I wasn't going to miss 
again, you can be sure. 1 steadied the gun 
against a thorn tree and settled down for a 
very careful shot . . . about 150 yards . . . 
nothing to it. Warn! Off they went, another 
miss. I must have a subconscious wish to spare 
zebras. This is ridiculous , . . and very 

i* 

humi liating . 

We went back to the car and started looking 
again . . . aha. a good sized herd of zebra 
over across that large open plain. Kerede and 
i got out and stalked through the bush on the 
edge of the plain while the car continued on 
as a decoy in the other direction. As we got in 
closei- we could see they were still grazing 
calmly . . . then suddenly a raucous cry from 
two “get away” birds rang out above us . . . 
get away . . . get away . . . get away. The 
zebras did. 
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After a late lunch and an afternoon siesta 
we went out for one more try. By 5:30 Kerede 
and I were trailing a herd of zebra mixed with 
impala . . . this was a spooky group and we 
just couldn’t get in close. I fired one shot at 
130 yards as they started off again for my 
third miss of the day. So much for Sunday. 

My marksmanship just wasn’t that bad, 1 
knew, so I began to suspect that something 
was amiss with the gun. Larry, back at the 
hotel, agreed. His shots the previous night had 
been easy ones too and he still had missed. 
Obviously something was wrong with the 
sighting scope. 

Monday at mid-morning Larry returned 
with another zebra, this being his day for 
shooting. That’s four for him, counting the foal 
they’d bumped off by accident . . . and I 
haven’t gotten a one. Say, what about the 
sighting on the rifle? Oh, they’d checked that 
and it was perfect. So much for our excuse 
for missing, harry went back out after zebra 
again, but they were wise by now and he 
never got another shot at them the rest of the 
day. 

Secret Valley 

Most of us have heard about the Tree Tops 
Lodge in Kenya, a hotel built among the tops 
of the trees where visitors can watch the wild 
game coming to feed. Shamsu Din has built 
his own version of Tree Pops up on the side 
of Mount Kenya at about 8000 feet and calls 
the little glen anti pond it overlooks Secret 
Valley. We all drove up there for a night to 
have a look at the leopards which come there 
every night to feed . . . Larry's zebras being 
the meal for this evening. 

To get to the lodge you drive by Land 
Rover up the side of the mountain and park 
in a small clearing and then hike a couple 
hundred yards along a small trail through im¬ 
penetrable forest. The bamboo and vines grow 
around 200 foot high trees with not enough 
room for even a person to get through. It was 
dark and alarming going down the trail, but 
the hotel guests were reassured by Shamsu 
standing guard with his big rifle and full 
cartridge belt. Larry and 1 weren’t so happy 
because we knew that those bullets were the 
w rong size for the rifle and the whole thing 
was for show. Shamsu wouldn’t let us bring 
our rifle . . . we’d been teasing him too much 
about poppmg off one of the leopards that 
come in to reed. 

On some nights they have as many as eight 
or nine leopards turning out to feed on the 
platform just about twenty feet from the porch 


LEARN RADIO CODE 



*9.95 


THE EAST WAY! 

• No Books To Rood 

• No Visual Oiimicki 
To Distract You 

• Just Listen And Loarn 

Based on modem psychological 
techniques— This course will fake 
you beyond 13 W 4 >.m» trt 
LESS THAN HALF THE TIME! 


Album cintalm thr*« 12" Also available oil magnetic tope# 
UP** 2ft hr, instruction See youf dealer nawl 


EPSILON El RECORDS 


206 East Front Street, Florence, Colorado 



ALLTR0NICS HOWARD MODEL L RTTY CONVERTER 


Telewriter Model "L" frequency shift converter designed 
f jr two-tone AM or FM with limiter operation available 
by switch. Solid state ratio corrector compensates for fad* 
isignals. Permits copying on Mark or Space only. Selec¬ 
tor magnet dc loop supply built-in with bias supply and 
o*~tal socket for optional polar relay to key transmitter. 
6W6 keyer tube. Plug-in discriminator for 850 cycle or 
other shifts. Cathode ray or dual eye indicator. Auto-start 
control system optional. Prices for 19" rack mounting: 
Model "L" with dual eye $l9d, Model "IT with C. R. tube 
indicator $279. Cabinet S19.S0 

ALLTRON1CS—HOWARD CO. 

Uox 19, Huston, Mass* 02101* Tel* 617-742-0048 



OFFERS 


THE LARGEST INVENTORY 

of USED EQUIPMENT in the 

NORTHEAST. SEE SAMPLES BELOW. 

NEW YEAR SPECIALS 


B&W 5100 

B&W 5100 w/51SB 

Collins 32V2 

Globe 300A 

Globe DSB-100 

Globe DSB-100 w/VOX-10 

Hallierafters SX-101 Mk II 

Hallicrafters SX*111 

Hammarluncf HQ-100 

Hammarlund HQ-170 

Johnson Viking II 

Johnson Viking li w/122 VFO 

National HRO-50 w/A,B,C,D Coils 

RME-4300 

RME-4350 

SBE SB-33 

SBE SB-33 w/DC Supply & Mobile 
Mount 
SBE SB1-LA 


$174.95 

224.95 

114.95 
139-95 

44.95 

54.95 

119.95 

129.95 

99.95 

189.95 

89.95 

104.95 

169.95 

69.95 

89.95 

219.95 

275.00 

179.00 
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P O. BOX 312 CONCORD. N H 03301 
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COMMUNICATION CRYSTALS 

AMERICAN CRYSTAL CO. 

L PO BOX 2366 KANSAS CITY. MO. j 


Interested in VHF? 

Then why not send for a free sample of the 
VHF'er Magazine. It's devoted entirely to 
serious VHF and UHF hamming. It contains 
articles by well-known and capable VHF’ers. 
All who want to improve their knowledge of 
VHF are invited to subscribe. 

Subscriptions are $2 a year (foreign $3) 

The VHF’er 

Parks Laboratories, 419 S Vi First, Beaverton, Oregon 


PLATE TRANSFORMERS—$39.95 

3600 0-3600 VAC <3 1000 Ml., CCS. with 120 240 VAC 60 
eps primary. Commercial quality itaits manufactured by Wagner 
Electric Co. measire 13” high* 12” Wide, ami 9* deep. Met 
weight ii Price $39-95 F-fhB. Minneapolis, One y*ar 

incondltiorial money back fliarantit* Terms; Check or II 0, with 
order. Immediate delivery. Write or Phone: 

PETER W. DAHL CO. 

3314 Diamond Ortvi El Fate. Tmm 



CTK'S BARB'D WIRE ANTENNA 

Full rodiating surface but shorter than a dipole. 
No coils or traps to distort the radiation pat¬ 
tern. The design results in increased capaci¬ 
tance, ond therefore, shorter length, for reso¬ 
nance. Ideal for places where a full-length 
dipole is too long. 

The 160 m Barb'd wire antenna is only 186 
feet long. The 80/75 Barb'd wire antenna is 
only 9 4 feet long. The 40 m Barb'd wire an¬ 
tenna is only 48 feet long. The 20 m Barb'd 
wire dipole and beam is only 24 feet long. 

Feed with 50/75 ohm coax—no matching 
devices required. 

Send a $2 U.S. money order for mailing and 
handling of pictures and instruction sheet for 
building your own. 

C. LeRoy Kerr, WA6CTK 
P.O. Box 444 

Montebello, California 90641 


of the lodge. They have lights rigged up so 
visitors can take pictures right up close. 1 was 
all set with my super telephoto, but only one 
leopard slunk around this night and he never 
got up in the light. I did get some pictures of 
bushbuck and water buffalo though. 

Secret Valley Lodge is rustic. The rooms are 
very simple: rickety bed, table, lamp and a 
couple of hooks on the wall for your clothes. 
The rates are $11 a night, but you can strike 
a bargain with Slnimsu if he isnt filled up. 1 
have yet to meet an Indian that you can t 
bargain with ... it seems to be part of their 
heritage. I’ve met few that T didn’t have to 
bargain with. 

Our separate day arrangement for hunting 
didn’t work out very well for i ^arry, I had no 
problem keeping myself amused on my day 
off with writing, horseback riding and things. 
But Larry had nothing to do and while I 
was out hunting on Sunday he sat around the 
hotel with his teeth in bis mouth and got bored 
silly. He and Jim walked down town Nanyuki, 
but there was nothing to do there but watch 
haircuts. They tried taking pictures of the 
town, but every African that happened to be 
within camera range came over and demanded 
a shilling. By Sunday night Larry and Jim 
were ready to go back to Nairobi rather than 
face another day like that. 

Ignoring my carefully laid plans and hotel 
reservations foi the rest of the trip they took 
off Tuesday morning for Nairobi, leaving me 
to hunt for two more days by myself. Well, 
OK, I’ve still got special licenses for an oryx 
and an eland, perhaps I'll get one or both. I 
can meet then in Nairobi at the end of the 
week and get back on schedule. And I still 
want that zebra. 

Piga Punda 

Up at 6 . . . dress in my bush pants and 
shoes . . . shirt and bush jacket to ward off the 
cold, 50 s this morning. Pour the tea in the 
sink ... no way to prevent the bov from 
bringing it in the morning and I don’t want 
to make them unhappy by not having it appear 
to be drunk. Freddy arrives with Kerede and 
Labun . . . we’re ready to get a punda 
(zebra). 

After an hour or so of bumping along 
through bush country without nary a speck of 
zebra hide showing we pulled up at a native 
hut and, after a lot of fast Swahili discussion, 
one of the Africans led Kerede and me into 
the bush on foot. Inside of ten minutes we've 
spotted a herd. Kerede isn’t taking any chances 
on my marksmanship this morning, he guides 
me in close. The zebra are uneasy , . . they 
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move oft a bit . . . we follow, freezing when 
they look our way. They move off some more, 
we sneak along, hiding behind one inch thick 
trees. I take very careful aim and get oil a shot 
at about 90 yards. The zebras take off imme¬ 
diately at top speed, but Kerede says piga 
(hit) . . . and off we go after them. Within 
five minutes we have them in sight again and 
the one I hit is limping badly, i aim carefully 
again and drop him. He is a big fellow with a 
beautiful skin. 

We tried to follow the herd for another 
shot, but they weren’t about to let us get 
within 200 vards. The afternoon was just as 
non-productive. Freddy had to get on to 
another safari, so he and his bearers were re¬ 
placed bv Prince Sam Sapieha (from Poland) 
and his bearer for mv last two days of hunting. 

How to Shoot an Oryx 

Sam and his bearer Katimba joined me at 
6:30 the next morning and, after checking my 
rifle out on the rifle range to make sure that it 
and I were shooting OK, we headed into the 
zebra territory for one more zebra try. Sure 
enough, there they were, a half mile away. We 
got out of the Rover and stalked them care¬ 
fully. Just as we got to about 150 yards Irom 
them they melted away. We couldn’t figure 
how they had spotted us so quickly when an 
African walked by ... he had scared them off, 
not us. We tracked them for an hour and a 
half more, nit they were with some impala 
and we just couldn’t fool both groups at once. 

After a fast breakfast at the hotel we packed 
a lunch and headed for the Napier ranch 
about 35 miles from town to look for my 
oryx. Frankly, 1 wasn’t too sure what an oryx 
looked like. I think that T bought the license 
for one because Shamsu was dinning in my 
ear that he could guarantee me one. The 
license was onlv S3, so I said what the hell 

w T J 

and bought the extra license. Same for the 
$11 eland. 

I’d worked mv wav down the list of animals 

* # 

my license permitted me to shoot. I passed 
up the cute little dik dik and steinbok because 
they are so tiny and both live in mated pairs 
rather than in herds. I’d gotten one tommy, 
tw o impala, a waterbuck and one zebra. The 
license did permit me another tommy, two 
grants, another waterbuck, a bush buck, a reed- 
buck, a couple more zebras, crocodile, 
wildebeeste and warthog . . . some other time 
perhaps , . . let’s get on to the oryx* 

Just after 11 we picked up one of Napier’s 
boys and headed out into the paddocks look¬ 
ing for oryx. He knew right where they were 
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NAME YOUR PRICE! 

COLUMBIA wants — needs —- and MUST 
BUY equipment — NOW! If your gear is 
in reasonable condition — name the price 
you want for it — and it's a deal! Tel! 
us the best price you were offered — and 
well TOP IT! We urgently need: ground 
and air communication equip., teletype, 
GRC, PRC, ARC, ARN, and Test Equip, 
ff you write us this week — well even 
pay freight! Nobody out-deals Columbia! 

SPECIAL OF THE MONTH! 
COMMAND RECEIVER! 

3_6 Me. 

Excellent condition. $1 #V99 

Like New, Only ... IV 

COLUMBIA ELECTRONICS, Dept. S 

4365 West Pico Blvd. 

Los Angeles, Calif. 90019 


LARGEST SELECTION in United States 

PRICES—48 hr. delivery 

Thousands of frequencies in stock. 
Types include HC6/U, HC18/U, 
FT-24I, FT-243, FT-171, etc- 

SEND 104 for catalog with oscillator 
circuits. Refunded on first order. 

240OB Crystal Dr., Ff. Myers, Fla. 33901 


MUFFIN FANS 

ADVANTAGES; 

* Longer life for electronic tubes 

* Better regulation 
if Keeps components cool 
if Quiet, compact, easy to mount 

* Maintenance free 
it Presents drift problems 

* Gan be used for eshaust or cooling 

* Many practical uses 

Can be mounted in the cover of most transceivers such as the 
KWM-I-2 series* S line series, Drake and many ©there Size: 
4-11/16" m . % 1-1/2" thick. 115VAC 60ey. Worth many times 
our low price. Checked and guaranteed I 1 SEP EXCELLENT CON¬ 
DITION, Only $5,50 postpaid. 

VKF TRANSMITTER CHASSIS OIF deck only) can be used *£ 
a complete transmil ter capable of 4 to 0 watts output, or as 
driver for a 1OO-2U0 watt amplifier. Power requirements ;ire 6.3 
votU AC /DC <h ami 250/300VDC <& 100 ma. The unit 
will operate on the following ranges of primary frequencies: 

U) 30-45 MHt i2> 60-90 MHz (3) 90-135 MHa 
The unit was intended to be used as follows: 

m 1st half or 12AT7 used as stal oscillator w/SMIHs Jtals 

(2) 2nd half of 12ATT used as doubler to 12 MHz 

(3V 2-5763's l 5 t as a Irlpler to 36 MHi r and 2nd as a 
multiplier (probably doubling to 72 MHz) 

All amplifier stages operate class "C" indicating plate modu¬ 
lated AM 

The unit can be used on 2S MHz* 50 MHz or 14 4 MHz amateur 
bands. It was used in aircraft communication units. 

The unit Is h** Udies. Needed m 2-5703 and 1-12AT7 tubes. 
This miit sells for $3.95 postpaid. 

PANEL SWITCHING UNIT; Contain* 4 4FDT eeutcr-olf switches 
(telephone type). These were mfg* by Switcher aft, and are the 
16000 series. The contacts are rated at 3 Amps. 300 Watts 
AC Included on the same panel is a Cannon microphone recap- 
tiele (female type). It is an XL-3-13 type. One Switch craft 
phone jack li included. All units are brand new. Large quantity 
In stock Ideal for HI-FI, connmmleatloma and many other U^a. 
ONLY $3 50 each ?P. 

QUAKER ELECTRONICS 

p.O. Boi 215 Huntock Creek Pernia. 18621 
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PORTABLE ANTENNA 

with Non-Shatterable Base 



Patented 


20-15-10*6-2* Meters 

Very Low SWR 

Folds to 19 inches 

Weighs only 2 pounds 

Complete for 5 
Frequencies 

$ 24.50 

ask your fo cal deafer 
or 


DPZ CORPORATION 

P. 0. BOX 1615 
JUPITER, FLORIDA 33458 


EVANSVILLE AMATEUR RADIO SUPPLY 


Drake TFM 
Drake R4-A 
Drake T4-X 
Swat! 350 

SBE 34 
Galaxy V 


$499 

Mark 1 Un 

?390 

340 

Moseley TA33 

93 

340 

Ky-Gain TH3MK2 

95 

360 

Ham M Rotor 

85 

340 

IR 44 

54 

360 

SB2-LA Un 

215 


Contact Sill Ofjo or Don Griffith at 

Evansville Amateur Radio Supply 

1306 Division St, Evansville, Indiana 422-4551 


WE WANT TO BUY 

Surplus Aircraft Radio & Test Equipment 

We will pay cash or trade you [whatever you need) 
for the following items: 

Test Equip!. Signal Generators. 

Measurements Corp. Models 6S-B 
Boonton Radio Co. Models 232A, 235A. 

Hew I eft-Packard Co. Models 6080, 612A, 6240. 

Military Models, SG*lA,5G-2, SG-13 ( SG-66A, MD*S3A r 
TS-510A. 

Aircraft Navigation & Communication Equip!. 

ARC-34, ARC-38, ARC-52, ARC-73, ARN-14, ARN-59 r 

ARN-73- 

Aircraft Instruments. 

ID-249A, 1D-250A, 10-251 A, ID-351 A, ID-387. 

We also want late type Aircraft Radio and Radar equip¬ 
ment manufactured by Collins Radio Bendix Radio and Air¬ 
craft Radio Corp, 

Write, Wire or Phone if you can supply any of these. 
Ask for Norm Etchner. 

Norman Electronic Sales 

1413 Howard St, Chicago, III. 60626 


PLASTIC FACED S-METERS 

$3.95 postpaid 
Movement 0-1 milliamp 

Calibrated with four scales; 0.9 S units, 20.60 db; 

0-100 microvolts; 0-6 watts; 0-3 watts. 

Mounts in 2*Y t ,f hole. Mounting bracket included 

INSCHO’S ELECTRONICS 

Box 21, R.D. 1 Owego, N.Y. 13827 


and we soon spotted them off in a nearby 1000 
acre paddock. We had to drive about three 
miles to find a irate into that area. The oryx 
caught on right away to us and we could see 
I hem oli in the far far distance through our 
glasses. As we drove they kept moving and 
we didn’t get any closer to them. OK, we’re 
not going to be able to approach them in the 
car. 

Plan two was for Sam, Kibruto (the skin¬ 
ner ) and I lo hide behind a bnsli and wait for 
the orvx while Katimba drove the Hover 
around the edge of the paddock to keep the 
oryx moving. '1’his plan broke down right 
away. We had no sooner gotten settled for our 
wait when the Rover was in deep mud and 
just barely able to work its way out. The roads 
around the paddock were impassable. 

OK, plan three. Sam, Kibruto and 1 set up 
a blind made rail of a couple of dead thorn 
trees and lav down behind it to watch while 
Katimba and the Napier boy tried to herd the 
oryx toward us. We waited about 45 minutes, 
whispering softly and flicking adventurous ants 
off onr clothes, but no oryx. Katimba returned 
to tell us that I he oryx refused to be herded 
, , . they iust wouldn't pay any attention to 
them at all. 1 hey are probably used to the 
Africans herding cows and bulls through the 
paddock. 

Plan four next, Tn this one i was to follow 
Katimba closelv so the oryx wouldn’t see me 
until it was too late. After a mile or two of 
sneaking along behind Katimba it became 
obvious to all of us that the oryx had no 

9 

trouble at all telling the difference between 
an African and a European at 500 yards. They 
weren’t fooled one bit and they hauled out as 
soon as I slouched up. 

: It was after 2 and I was quite ready for 

lunch, This hiking through thorn bushes is 
rough. You have to watch every tree closelv 
so you don’t get one of those 2" thorns jabbed 
into you, and they stick out all over. The 
ground is spread with the thorns too, many 
of them carefully pointed up to be stepped on. 
They will go right through most shoe soles 
and give a nasty infection. In the bogs I had 
to jump from one glass tuft to the next with 
memories of all those African movies where 
fellows disappear in quicksand going through 
mv mind, 

m 

A few impala sandwiches washed down by 
some Schwepps fruit punch called Schwop got 
me ready for plan five. Africans, by the way. 
don’t each Hunch . . . they just squat and talk 
while the white Invan as eat. Two more Napier 
boys had joined us by this time so Sam de- 

' tided that lie and T would hide behind a bush 
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in !!ic middle of (he paddock and everyone 
rise would try to get (lie hen! moving toward 
us. 

We picked a nice bush, removed as many of 
Hie thorns lying around under it as we could, 
and settled down to wait, finding a few missed 
(horns (lie hard way. There is no position tout 
is comfortable for long and 1 found myself 
shifting around every few minutes trying to 
distribute the ache. We could, after a half 
hour, hear the boys whistling at the oryx, but 
nothing came in sight. Aha, some horns began 
(o show above (lie thorn trees not far away 
. . . here they come. I got all ready and aimed 
card nil v where I expected them to come out. 
A huge animal came out . . . that isn’t an 
oryx, that s a Brahman bull. I wasn’t sure what 
an oryx looked like, but I knew this wasn’t it. 
The oryx went off in another direction while 
a herd of bulls went past us. We got up, 
brushed off tlie ants and made our way to 
another bush over toward the oryx. Suddenly 
about twenty of them ran across a clear spot 
about J >() yards from me. I figured I had 
about a chance of getting one so I waited, 
hoping we could get closer. 1 knew that one 
shot would be all I would have. 

hatimba motioned for me to follow him and 
we headed off at an angle to the herd and I 
got set for another try about 500 yards farther 
on. Just as I was settled down they poured 
out in the open and I got my first good look 
at them. I picked out a big one ant! aimed at 
his heart . . . wham! The herd took off in- 

mine was down, struggling to get 
up. I walked in carefully, knowing that these 
animals can be very dangerous when wounded. 
They have very Jong, very sharp horns and 
know how to use them. A second shot in the 
neck ended the struggle. I’d gotten my oryx. 

Note 

I wanted to find out what (he reaction was 
to the first part of this hunting trip in the 
October issue before I inflicted more on you. 

I he reaction was enthusiastic, hence my con¬ 
tinuation this month. There’ll be just one 
more day of bunting to cover next month and 
then I’ll tell you about my visit to the 5Z4 
boys and up into Uganda and Tanzania. I 
also want to give you some thoughts on the 
prospects for this section of Africa and how 
this may affect amateur radio. 

If you don’t get bored. I’d like to tell you 
about inv interesting visits to the other coun¬ 
tries in Asia and the South Pacific. I stopped 
in 26 this trip all told. 

. . . Wavne 


QUAD AND BEAM BREAKTHRU 

QUADS: PROVEN SENSATIONAL! All metal (except spacing 
insulator dowels); full size; two element; absolutely complete 
with steel boom; all hardware; wire and fittings; terrific gain 
and directivity; one man, installation; no bamboo or fibreglass; 
all quads ma single 52 ohm coaxial feedline: 10-15-20 Quad, 
$35; 15-20 Quad, $32: 10-15 Quad, $3»J; 20 Meter Quad, 
$25; 15 Meter Quad, $24; 10 Meter Quad, $23. 

BEAMS: new complete with boom and hardware; SWR 1:1; 
handles 5 KW; adjustable entire band; and 1* alum, 
alloy tubing; single coaxial feedline: 


4 El 20 . . 

.$32.* 

2 EI 15 . 

.$12, 

3 El 20 . . 

. 22.* 

6 EI 10 . 

...... 28.* 

2 EI 20 . 

.. 16. 

4 EI 10 

is. 

5 El 15 .. 

.. 28,* 

10 EI 6 . . . , . 

32 

S- ■■ d ■ 'V w ^ * 

4 EI 15 

....__ 25.* 

4 EI 6 . 

. 15. 

3 El 15 . 


Has 20' steel 

boom 

ALL BAND 

VERTICAL VS0 (i: 

thru $*i) .... . 

.S16.95 

ALL BAND 

VERTICAL V160 

(ii thru IIJ0) . 

.. .,. 18.95 


Remit with ureter; shipped chargers collect. 

GOTHAM, 1805 Purdy Ave. P Dept 73 f Miami Beach, Fla, 33139 


ARROW SPECIALS 

Panadapter 

IP-274/ALA—See June 1964 73. Furnished 
in excellent condition with tubes and con¬ 
version data. $ 17.50 

Audio Oscillator 

Jackson model 652. 20 to 20,000 cps sine 
wave output. Excellent .$ 34.50 

RTTY Discriminator 

Sub unit for frequency shift converter CV- 
89A/URA8A. New.$49.50 

ARROW SALES-CHIC AGO, INC. 

2534 S. MICHIGAN AVENUE 
CHICAGO, ILLINOIS 60616 


GET IT from GOODHEART! 


EVERYTHING UNCONDITIONALLY GUARANTEED 

PROFESSIONAL HI-FI CONDENSER MICROPHONE 

Brand new $114.85 eap?ule only, but we include dwg of Para- 
mount Pit?tunds eatburit follower preamp using only 3 batteries. 
3 resistors, 3 capacitors, 1 #5718 tube. Mnfris specs: *'±1 
dh from DC to 12% kc, usainte beyond 25 he: 25 pf: —75 4b 
across 10 meg load for 10 bar signal at 180 v polarizing: will 

work past 170 dbm : will stem! 2f»0 ti shock/’ UiddirecUunaL 

Size: Will 111 in 2-1/liT circle: %" thick 0A. WHILE THEY 

LAST, postpaid, only.. , . . ..,. 27,50 

ALL-BAND SSB RCVR BARGAIN: HaUlmftofS B- 45 ;/AUtT, 550 

Itr to 43 me continuous. Les® pwr sply .. .... 149.50 

t o tj put hply: $;:<>. nsK product detector: . _ 

TIME PAY PLAN: Any purchase totaling $189,00 nr more. 
fkrtirj rm-fit only , , .. 10”*' 

D2-1 Superior, revr 15 TO k 100-1500 kt\ . 89*50 

R-23 / ARC-5 Command revr 100-550 kc. .......... 14.95 

A.RX. 12 #22 Command revr 540-1600 kr . 17.95 

APR-4Y m/fte Revr mod to 115 v 50/60 with pwr plug, 

book, tuners 38*100 me _... .. ... - 250.00 

CV-253/ALt Timer brand new 38-1000 me.• • 250.0*0 

APR-4Y wiih CV-253 . ,,...---- 425.00 

P.U.R* for t Liners 975-2200 anti 2175-4000 me. 

URR-13 Hew 222.75-104 me AM, w/book ........ 249.50 

H.ti dhook for AN/URK Revr .* . 10.00 

HANDBOOKS for AN ARC*3 or for ART-13 . 10-00 

Other Handbooks, or Schema tics, ask for them’ 

RA-62-B in AC pwr sply Tor 5CR-522, only 17.95 

IDO smLr 4 fi W Piv A2, A3, 115-156 me.. 295.00 

T0Z xmtr 30 W To A2, A3, 225 400 me. . . , ._ 495.00 

LM-14 freq. meter. .01 fi p 125 kc-20 me. ...... 57.50 

TS-323/UR frog. meter 20-480 me.. .00l r 7 ... 169.50 

SOMETHING NEW in Sifrplas Test Equipment: At ymir request. 
will furnish datpd NRS-trseeabte Certificate r\f Calibration. 

Hewl-Paek 150A 5" scope, DC to 10 me certified With 
152A dual -trace plug-iiL . ......... . 565.00 

wn have lots more Test Eqnlpt. Ask! 

WE ALSO BUYI WHAT 00 YOU HAVE? 


R. E. GOODHEART CO. INC. 

tax 122Q GC Hill*, Calif. 90212 

Phene: Aren 213, office 272-5707, messages 275*5347 
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★ Price—$2 per 25 words for non-commercial ods; $5 
per 25 words for business ventures. No display ads or 
agency discount. Include your cheek with order* 

if Type copy. Phrase and punctuate exactly as you wish 
it to appear. No all-copitaJ ads. 

★ We will be the judge of suitability of ads* Our respon¬ 
sibility far errors extends only to printing a correct ad 
in o later issue. 


MOD. 13 TklETYPE machines, mod. 14 TD receivers* 
transmitters, power supplies, meters* voltmeters, milli- 
ampmeters, watt meters, variacs, plate transformers, 
filament transformers, Nems Clark telemetering re¬ 
ceiver Mod. 1400 very good condition, low voltage 
power supplies, 300 volt regulated power supplies, 300 
mills microphones, teletype converter* Alfred Michaud 
K1PAX, 264 East Main St, Fall Hiver, Moss- 

WANTED: Surplus audio bandpass filter #FR-2409. 
WA7ERA, Route 2, Boise, Idaho 83702. 


CONVERTERS* three transistor, 50-54 me in, 14-18 me 
out, wired, tested, printed circuit. Crystal controlled, 
SI0 ppd. Tuneable, $8 ppd. Syntelex, 39 Lucille, Du¬ 
mont* N.J* 07626* 


25 WORDS FOR S2* Sell or buy through these want 
ads, a terrific bargain* Caveat Emptor* 73 Magazine, 
Peterborough, N* H. 03458. 


NOVICE AND TECHNICIAN HANDBOOK by W6SAI 
and W6TNS* Limited quantity for only $2*50 each* 73 
Magazine, Peterborough, N* H. 03458, 


★ For $1 extra we can main tain a reply box for you* 

if We cannot check Into each odvertiser, so Caveat 
Emptor * . . 


RTTY GEAR FOR SALE* List issued monthly* 86 or 
44 raH toroids five for $1*75 postpaid* Elliot Buchanan, 
W6VPC, 1067 Mandana Blvd** Oakland, California 
94610* 


ALL MAKES of new and used amateur equipment. 
Write or call Bob Grimes, 89 Aspen Road, Swampscott, 
Mass* Tel: 617-598-9700 or 617-598-2530. 


CONVERTERS* Worlds largest selection of frequencies* 
Ham TV vidicon cameras and parts at low factory- 
direct prices* See them all now in our full page ad in 
this issue* Vanguard Labs, 196-23 Jamaica Ave., Hollis, 
NY*. 11423. 


WE WILL PAY CASH: Wanted, popular, late model 
unmodified amateur equipment* Highest prices paid 
for clean good operating gear. Write Graham Radio, 
Dept. 10, Reading, Massachusetts* 


ARE YOU SINCERE? Are you really looking for the 
best deal on a new or fully guaranteed used unit? 
Let us convince you with a specific quote that will 
really save you money* Graham Radio, Dept* 10, 
Reading, Massachusetts. 


MOTOROLA new miniature seven tube 455 kc if 
amplifier discriminator with circuit diagram. Com¬ 
plete at $2*50 each plus postage 50^ each unit, R and 
R Electronics, 1953 South Yellowsprtngs, Springfield, 
Ohio* 


COMPLETE CONVERSION instructions for the AN/ 
VRC-2, Just $1 while the supply lasts. 73 Magazine* 
Peterborough, N* H* 03458, 


WANTED case for Morrow receiver* WA1CCH* c/o 
73, Peterborough* N.H. 03458. 


SIX ASSORTED ISSUES of ATV Experimenter* circa 
*64-*65, $1 from 73 Magazine, Peterborough, N.H* 03458. 


ESTATE SALE and bargain list Send for it and in¬ 
clude SASE, Write Faradd Sales and Engineering 
Service, 280 Route 10, Dover, N*J. 07801* 


NOVICE CRYSTALS 80-40 $1,30 each* Also other 
freqs. Free list, Nat Stirmette W4AYV* Umatilla* Fla, 
32784. 


WANTED: Broken and otherwise damaged antenna 
rotators* State price, condition and manufacturer in 
first letter, WLDTY, RR *1, Box 138. Rindge, NH 
03461. 


SONAR 10-80 METER TRANSMITTER with matching 
VFO; uses efficient 5894 in the final, $75 with power 
supply and VFO. 73 Magazine, Peterborough* NH 
03458* 


WANTED: 28 volt prop pitch motors. Slate price and 
condition in first letter. W1DTY* RR #1* Box 138. 
Rindge, NH 03461* 

RELIABLE AND EFFICIENT SSB EXCITER, the 
Phasemaster Jr provides 60 watts PEP; sufficient to 
drive most KW linear amplifiers. $60. 73 Magazine. 
Peterborough* NH 03458* 


WANTED: General Radio model 1140A wavemeter. 
W1DTY, RR#1. Box 138* Rindge, NH 03461* 


HANDBOOK OF HAM RADIO CIRC l ITS by W9CGA* 
Complete schematics and operation data on many 
popular ham receivers* transmitters, transceivers and 
power amplifiers* $2.95 from 73 Magazine* Peter¬ 
borough, NH 03458* 


TELEVISION INTERFERENCE HANDBOOK by 
W3DBM* This is a complete handbook that tells you 
how to cure your TVI problems* $1/75 from 73 Maga¬ 
zine, Peterborough, NH 03458. 


SCHEMATICS FOR either the ARC-508, or the ARK 
15, both described in June '65 issue of 73, only 50tf 
each* 73 Magazine, Peterborough, N.H. 03458. 


1963 BOUND VOLUMES OF 73. $15 each from 73, 
Peterborough, N* H* 03458* 


INVESTOR to promote the New and Unique Barb'd 
Wire Antenna, notify WA6CTK, C* Leroy Kerr, P.O* 
Box 444 Montebello, Calif* 


KNOB, for Collins 75A% 6 to 14 reduction* easy to 
mount* $7 pp. W4VOF* 1517 Rost St.., Key West, Fla* 
33040* 


CRYSTAL CONTROL ON 2304 MHz; AN/FRC-37 
(XN-1) transmitter and receiver. Transmitter crystal 
controlled with 64 MHz-range crystal, 1970-2400 out¬ 
put* Straight through 3CXI00A5 final. Completely 
metered. Video modulator (can be used for voice) 
included* Uses 5 2C39 , s. Big blower* Type N output - 
Receiver: 1700-2400 MHz tunable with excellent AFC. 
Completely metered. Low noise if preamplifier. Cali¬ 
brated mixer and preselector tuning. Includes Fre¬ 
quency Standards FSC-174 1675-2425 MHz wavemeter, 
serial 3001* Both are rack mounted and include 
cables and power supplies* Operate on 110 V ac. 
Heavy, Tentative price $200. Paul Franson WA1CCH, 
Editor, 73 Magazine, Peterborough, N.H* 
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URL's BLIEBOOK saves money. These prices, with¬ 
out trades, cash or charge. SSLR-?449.10; HT32-$251.10* 
HT37-S233.I0; SX99-585.05; SX 101-5X61.10; HX10-$260.- 
010; Champ 350-S170.10; King 50O-A-52O6.1O; HQ 170C- 
S179 10; Ranger-589.95; NC400-$269,95; SB34-$269 95; 

Galaxy 300-5161.10; hundred more-free list. WRL. 
Box 919, Council Bluffs, Iowa 51501. 


50% TO 40% OFF original cost, liquidating shack. 
WRL SB-175 Meteor sideband AM and CW trans¬ 
mitter $47, matching power supply $22, Knight T-60 
transmitter $32, Heathkit HG-10 VFO with power 
supply $2:5. Ameco code oscillator anti monitor $6, 
Knight P-2 SWR power meter $8, Knight R-100 re¬ 
ceiver with “S” meter and matching speaker $60, 
Heathkit tower S34, Heathkit RX-1 Mohawk receiver 
S145, matching speaker $5. Ameco CN144W 2-meter 
converter with power supply for Mohawk 535, mis¬ 
cellaneous filters, crystals, mikes, keys, coax, etc. AM 
equipment mint condition with manuals. Don Walters 
K5MIC, Route #3, Ponca City, Oklahoma 74601. 


WANT; R278/GR, or R278B GR: Also R391 receivers. 
Thompson, 5 Palmer, Gorham. N.H. 


COI-l-INS—75A4—Little used, perfect condition. Spin¬ 
ner Dial, 3KC Filter, Certified Check $385.00 FOB, 

L. M. Klentz, 825 Howland Wilson Rd., N.E. Warren, 
Ohio. 


COLLINS 75S-3 serial #12652 and control unit 312B-4 
serial #53058. Both In mint condition and will ship 
in original cartons for first certified check of $525.00. 
Kept in air conditioned room and used very little. 

Jim Rahil, K4GWV, Box nil, Rocky Mount North 
Carolina. 


TRANSCI rvER—Drake TR-4, AC-3, MS-4. Like new 
condition. Package $550-00. Will ship REA Express 
prepaid. John Mclntire, WA4LVW, 3215 San Mateo St f 
Clearwater, Florida 33515. 


J4TII ANNUAL BANQUET of the Lake County Ama¬ 
teur Radio Club, Inc., to be held at Yeibel's Restau¬ 
rant, U,S. 30 and 41 (Schererville, Inch, near Gary) at 
6:30 p-in,, CST, February 11, 1967, Entertainment, 
Speakers, prizes. Tickets $4.00 each from Herb Brier t 
W9EGQ, 385 Johnson St., Gary, Indiana 46402. 


GONSET C-76 TRANSCEIVER—100 watts, 80 through 
6 meters. AM CW, built-in VO, Ideal for General, 
Technician, or Novice, $175 takes everything, includ¬ 
ing AC and DC supplies. E-V PTT microphone, 6- 
meter crystals, cables, and instruction manual* FOB 
Santa Barbara. R, Peterson, WA6NUT, 53 San Dimas 
Ave. ( Santa Barbara, Calif. 93105. 


LAYFAYETTE HE-45R, Hy-Gain 5 element 6 meter 
beam. Turner microphone, coax, all for $80. Jon 
Wood W0UHL, 1036 air woo d Lane, Olathe, Kansas 
66061. 


WANTED: Military, Commercial, SURPLUS , . . Air¬ 
borne, Ground, Transmitters, Receivers, Testsets, Ac¬ 
cessories. Especially Collins. We pay Freight and Cash. 
RITCO Electronics Box 156, Annandale, Va. (703) 560- 
5480 COLLECT. 


NEW AND EXCELLENT reconditioned equipment at 
lower prices. Terms. Collins 75S-l t 32S-3, KWH-2; 
Drake 2-B, T-4X; Gonset GSB-101* GSB-201, G-50: 
HaUicrafters SX-110, SX-111, SX-101A, HT-37. SR-160, 
SR-150* Hammarlund HQ-150, H-170, HQ-170A; Na¬ 
tional HRO-60, NC-303* NCX-3, NCX-5, NCL-2000, 
HRO-500. Much other equipment. Write for price lists. 
Henry Radio Company, Butler, Missouri. 


HAMMARLUND HQ 180AX with noise blanker, $290. 
RBA, 10 ke to 600 kc. RBC, 4 me to 27 me with PS 
cables, both only $80. Model 19 teletype complete, 
$150. Model 15 complete with table, $85. National 
BFS 27 me to 220 me, $70. TS186 UP frequency meter, 
100 me to 1000 me, $125. J. Murray W20AF, 40-33 61 
St., Woodside, N.Y. 11377. 


CQ de W2KUW 

5% BONUS!! 

Fold ov*f any top offer for any piece of aircraft or 
ground radio units, obo tost equipments. AH typos of 
tubes. Particularly looking tor 4-250 * 4-400 * 833A 

* 304TL * 4-1000A * 4CX5OO0A et al. 17L * SIX 

• 390A • ARM • GRM * GRC * UPM * URM • USM 
units. 

TED DAMES CO. • 310 Hickory St., Arlington, NJ. 


432 MC CONVERTER 

Convert from 432 MC to 7-30MC Removed from 
missile guidance systems size 2 jr x3"x3Vi" complete 
with schematic & instructions, less crystal. Unused 
$9.95 each. We pay postage on prepaid orders, 
C.O.D/s remit $2.00 with order. Send SASE for list. 

ALPHA-TRONICS 

Dept. A, P.O. Box 31127, Aurora, Colo. 


WEBUY . 


# * 


TUBES 


FOR CASH 

UNITY ELECTRONICS 

107 TRUMBULL ST., ELIZABETH, NJ. 201-FL 1-4200 


BIG 


C ATA LOG 


r 


World's "BEST BUYS" 
in GOV'T. SURPLUS 
Electronic 


FULL OF TOP QUALITY 1TIMS - Tforrsmilters, 
Receivers, Power Supplies, inverters, Microphones, 
Filters, Meters, Cable, Keyers, Phones, Antennas, 
Chokes, Dynomotors, Blowers, Switches, Test Equip¬ 
ment, Headsets, Amplifiers, Indicators, Handsets, 
Converters, Conlrol Boxes, etc., etc. SEND 25tf (stamps 
or coin) for CATALOG and receive 500 CREDIT on 
your order. Address Dept 73 


FAIR RADIO SALES 

P.O. Bax 1105 • LIMA, OHIO * 45802 




VHF-UHF 


Converters and Preamps for 50 thru 432 Me. 

Write for literature. 

Send for a sample copy of the VHPer, the 
only magazine for VHP and UHF hams. 

Parks Electronics, 419 S.W. First, Beaverton, Oregon 


! 


oscillator/monitor 

• a sensitive brood bond RF detector 
gives audible rone signal in the 
presence of any RF field from 10m w 
to 1 kw and IDOkc to iQQOmc 

• a CW monitor with positive RF 
switch uses only B" pickup antenna 
and NO connection to rig or key 

• a code practice oscillator with 
adjustable rone ft built in speaker 

• high gain 4 transistor circuit 
powered by long I if e A A pencell 

• ]pgauge aluminum cabinet in 

white ft block epoxy finish, 3 V2 ** 
by 2 " by 1 W weight B ounces 

• T0O% US made and guaranteed 

the James research company 
11 schermerhorn st v brooklyn n.y. 11201 



"I 095 (batt (r<() 
I Z. ppd us a ft can 
send cert ck or m.o. 
ny res add 5% tax 
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irunsfiirmer. i’ri. 117r 60 rye. Svt, 699v 6} 450 ma. No 

C.T. Will work KB as a dlilr for 811's. Wt, 19 lb, $3.95. 

Transformer. Pri. 120» 60 eye. See. 1-7.6? C.T. @ 21 amo. 

Sec. 2-5. It @ 13 amp. Wt 14 lb. 14.50. 

Transformer. Pri. Tapped. 57-CQ eye. Sec. 1-6.3 t @ 15 amp. 
Sec. 2-6.3 t <2 5 amp. Wt. 10 lb. 13.50. 

Cardwell Variahle. 23 to 500 mmf Spacing 125. 4%" w jc 
2‘i" h x 7" long pins 1" for Vi" shaft. For front Mnel 
mtg. Wt. 3 lb. 13.75. 

Kilter Cap. 4 i 4 x 2 mfd, Hook together for 30 tnfd. At 

6U0v. D.C. With mtE. brackets. Wt. 2 lb. $1.00. 

All items are new and F.O.B, Worthington, Ohio. 

A.R.C, Sales, P.0. Box 12, Worthington, Ohio 43085. 


Electronic Measurement Power Supply Model 212AM 
0-100 Volts at 0-100 Mills. 

$30.00 Metered $20.00 Unmetered 


BC GlOE complete with instruction books. Open to 
any type offer. AM letters answered. East Coast Elec¬ 
tronics, 123 St. Boniface Rd.> Cheektowaga, N Y. 14225. 

WANTED Plug in units for Tektronix oscilloscope 
model 531. Quote type, price and condition. Paul 
Ignatow K6KRS, 246-41st Ave., San Mateo, Calif., 
&44G3, 


SBE-33 with 12 volt power supply in excellent con¬ 
dition. §250 or best offer over $2Q£L William A. Dick¬ 
son W1AOL, Box 172, Milton, Mass, 02187, 


FREE SIGNAL SIJCER with HRO-6G receiver—$250. 
Model B Central Electronics Slicer, coils A, B, C, D 
with receiver. You pick up. W2SW, 1942 Pennington 
Ave.» Trenton, N.J. 08618, 609-882-1812, 


DRAKE 2-B RECEIVER. Cannot be told from brand 
new—perfect condition inside and out. Will ship pre¬ 
paid in U.S.A. $160, J. Dernier, 305 Weyer, Hastings 
College, Hastings, Nebraska 68901, 

FREE CATALOG—loads of electronic bargains. R. W. 
Electronics, Inc., 2244 So. Michigan Avenue, Chicago, 
Illinois 60616. 


Sola Constant Voltage Transformer 

95-130 Primary ■ 118 Volts Secondary 500 Watts 
Model 20-13-150 - $30.00 

High Voltage D.C. Power Supply by G.E. 

115 Volts 60 Cycle 50VA Primary 

Output -6000 Volts at 1 Ma. -j-4000 Volts .62 Ma. 

All equipment in excellent condition, Used 
Mass, residents add 3% Sates Tax 

ELI HEFFRON AND SONS, INC. 

321-329 Elm Street 
Cambridge, Mass, 547-4005 


TRANSISTORS—Final clearance—100 asst, for $1,50— 
new, full-length leads—U-Test-Em—postage paid in 
USA. No COD. Star Sales Co. f 404 W. 38, Wilmington, 
Delaware 19802* 


LINEAR with two 4-250’s, S100; Gonset G-50 $200. 
Philip S, Will W8HPB, 30 West Street. Canal Win¬ 
chester, Ohio. 

STOLEN: LK-200G Linear Amplifier from trailer at 
Newporter Inn, Newport Beach, California, Prototype, 
carried trade logo BIT: serial #1743, $200 reward for 
information leading to its return. Brad Thompson 
Industries, P.O. Box CCCC, Indio, Calif. 92201. Tel. 
714 347-0637. 


SSB'ers—GO 6 METERS 
SWAN 250—$325— NOW IN STOCK 

NC'303 * $249 NCX 3 , ....i ... . __ 

SX'101 . 189 Galaxy V w/pwr supply . 

R-1Q0A . 75 Galaxy linear w/supply T . . T , 

5warvl20 125 Galaxy remote VFO St speaker 
NCX-5 ll t NCL-2000, NCX-A—$850. No trades on this. 


$225 

$795 


FRECK RADIO & SUPPLY CO. 

38 Biltmore, Asheville, N. C. 

T. T. Freck-—W4WL Sandy Jackson—WN4AAL 

IET US QUOTE ON VOUR USED EQUIPMENT 


SURPLUS NEEDED 

Guaranteed highest prices. Shipping paid. We'll buy. 
trade or give you new equipment of your choice. Send 
hst or telephone for immediate quote. Payment in 24hrs 

MILITARY ELECTRONICS CORP 

SPACE ELECTRONICS DIVISION 
4178 PARK ML. BX, N. Y. 10457 • (212) CY 9 0300 


Keep your 73 ? s 
neat and clean 

Why should you have to root around 
in a stack of magazines to find 
those articles you need in back 
issues of 73. These well-made, at¬ 
tractive, convenient binders are 
made just for 73. They hold a full 
year—12 issues—of 73 where you 
can easily use them They're inex- 
pensive, too, and only cost $3 
apiece for each binder: 1960 61 
(holds 15 issues. Oct. 1960-Dec. 
1961), 1962. 1963 t 1964, 1965, 
1966, Include postage if you order 
only one, but two or more are 
postpaid in the ILS.A. and Canada, 
include full postage elsewhere. 



ONLY $3.00 


73 Magazine 


Peterborough, N.H. 03458 


TELREX-'l BI-BAND Model TB74—excellent condition 
complete with spec sheets—priced to sell. 100 feet 
CPH Amphennl RG 8/U $8.00. Jack R. Hildreth, 1 
Slonehill Dr., Stoneham, Mass. Tel. 438-0705. 


SX-117, $235; GSB-100 like new, $160. Shipped pre¬ 
paid express to you with certified check. WA4NYJ, 147 
South Bay Drive, Ft, Walton Bch, Fla. 32548. 

WANTED: Tubes, transistors, lab instruments, test 
equipment, panel meters, military & commercial com¬ 
munication equipment and parts. Bernard Goldstein, 
Box 257 Canal Station, New York, N.Y. 10013. 

HEATH SB10 and TX1—$185.00; Drake 2A and 2AQ 
multiplier speaker—$18500 F.O.B. Bill Wheeler. 
KSNWH. Route 5, Owosso. Michigan 48867. 


TRANSCEIVER SB100 Heaih, New fused 10 hours). 
Built by expert, guaranteed 90 days. AC & DC power 
supply. Mobil 75-40 Hustler antenna. Call 207 622-6119 
days,* 207 622-1949 nites. Peter Williamson, J. B. 
Farrell Co.. Augusta. Maine. 

PLASTIC HOLDERS—each display 20 QSL cards. 3 
for $1.00 or 10 for $3.00 prepaid and guaranteed. Free 
brochure of other ham goodies included. Tepabco, Box 
198N, Gallatin, Tennessee 37066. 


QSL CARDS. Free samples- Send stamped envelope 
to George WA4QKD, Box 282, Valparaiso, Florida 
32580, 


HEATH 0-10 oscilloscope $35.00: Ballantine VTVM 
Model 300 $60.00; Ballantine VTVM Model 310A $90.00 
Joe Barsoomian, 31 Porter Street, Watertown, Mass. 
02172. 


VACUUM VARIABLE CAPACITORS. Jennings UCS. 
10-300 mmld, 7.5 KV, complete with gear drive train, 
mounting bracket brand new. S27.50 postpaid. Satis¬ 
faction guaranteed, limited supply. Bill Slep Com¬ 
pany. Drawer 178. Ellenton, Florida 33532. Phone 
(813) 722-1843. 
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( ANNOT REACH MAES. Must sell Mint Invader 2000 
with PL-175‘s. Less than 10 hours operating time. 
Manual and original cartons, $750 or best offer. Also 
Drake 2B, 2BQ, xtal calibrator, $200. WANT mint or 
factory sealed T4X f R4A and power supply, CDR Ro¬ 
tator, Schedule possible. WA2TAR 261-01 69th Ave,, 
Floral Park, New York 11004. 212 FI7-8466. 


TQOOBES: 811A—$4.25; 7094—$26.90; 6146A—$2.55; 

6CW4—$1,40; 5894—$15.50; Extra power 6346B—$4.00; 
6360—S3.45; 8236—$9.50, All new. boxed* guaranteed. 
Free catalog. Vanbar Distributors, Box 444Y, Stirling, 
N.J, 07980, 


CENTRAL ELECTRONICS IQA, $50; Hallicrafters SX 
101 MK1IL $150; WB6LCQ, 1903 1 James Road* Bakers¬ 
field, California. You pay shipping charges. 


JOHNSON 6N2 Thunderbolt linear amplifier, factory 
wired, clean, carefully maintained, factory new con¬ 
dition, $395. J, \\\ Gregory K40SK* 6495 Killian Drive, 
Miami, Fla. 33156, Telephone MO 1-7576. 


WANTED: Heathkit Models XC-2 and XC-6 2m and 
6m converters for Mohawk receiver, H. S, Waites, 
VE7FL Box 39, Marysville, B. C*. Canada. 


HEATH GRID DIPPER $15, Heath TV alignment gen¬ 
erator $15, BC 603 on 6m $15, ARC 1 S20, Motorola 
SOD hi band 30 watt. BC 221. BC 348. BC 1306, SCR 
522, Prices qr make offer—must seiL Much more— 
tubes, tfmrs, etc.—stamp for list. A1 Hansel KOIQF, 
Rt. 4, Waseca, Minnesota 56093. 


COLLINS 32S-3, 516F-2. Immaculate, $600.00, Eldico 
SSB-IOOF, 80-10M xmtr with Dow antenna relays filter 
type rig with 1 inch monitor scope built m, 100W 
output on SSB, perfect, $250.00, Dow double co-ax 
relay for hi-lo power switch, $10,00. Lee Richmond, 
WB20SF, 166 Floral Avenue, Plainview* LX, N.Y. 
11803. 516-G-E3ETA SHR cmfw slird taoin bgqkj mfw 
11803. 516-GE3-8663, 


IIALUCR AFTERS SR-150 Transceiver, AC Supply w/ 
Speaker, DC Supply, Station Mike Sc Sand* Mobile 
Mount, Mobile Mike Sc Speaker, Hustler Mast Sc 
Bumper Mount w/75 p 40 t 20 Resonators: $550.00. R. W. 
Fartus, WB4CPR; 411 Hibiscus St., West Palm Beach, 
Fla. 


EXCELLENT CONDITION, ART-13 including low- 
frequency broadcast band tuning unit. Complete all 
tubes and crystals. Famous Collins rig, First $35.00, 
exp, collect. W4FPQ, Box 467, Greenville, N.C. 27834, 


SWAN 175 with WRL AC Supply. $125.00. Will trade 
for 50-60 ft, crank-up or tilt-over tower. Bob Stevens, 
K9ING* 101 Vera t Carterville, Ill, 62918, 


NCX-5 Mark 22 and NCL-2000 in factory sealed Car¬ 
tons NEW $1000.00 AC Supply $95.00. K7HYZ N, 308 
Locust Spokane, Washington 99206. 


FOR SALE! Collins 75A-4 receiver, Collins KW-S1 
transmilter and power supply, all for $1200 or best 
offer. Heath 6 meter transceiver HW 12 f with Hustler 
antenna. $140. Heath TC-2 tube checker, $25; Heath 
Visual Aural Signal Tracer Mode! T3, $10; Heath RF 
Signal Generator SGS. $15: Heath fm test oscillator 
FMQ-1, S25; Eico oscilloscope ^460, $50; Eico Battery 
Eliminator #1050, $30, Make offer to Dr. Roger Sim¬ 
mons, WA4UDG, 621 Seattle Drive, Lexington, Ken¬ 
tucky, 


QSL CARDS???? "America’s Finest" Samples 25i\ 
Sakkers Prlntery. WSDED, Holland, Michigan. 


FOR SALE: Have complete set of unused, repeat un¬ 
used, equipment as follows; Hallicrafter SR150, 12VDC 
power pack, Mosley D4-BC-A antenna, V-4-6 80 meter 
coil, Hallicrafter speaker. Shore tnike and other ac¬ 
cessories. Contact Don Mosley* Box 1552, Waco, Texas. 
Telephone Swift 9-2491* 


r~ 


$12.95 W2AU $12*95 * FOUR PURPOSE BA -UN 

The Baiun Everyone has been wafting 
tor. Will Help a TVI Problem. • Broad 

handed 3 32 me, * Center hang-up hook 
for inverted Vees. • Handles full legal power, 
kW PEP * Built-In lightning arrester * 
50239 RF connector tor coax transmission 
feed line eliminates center insulator * With- 
slands up to 600 lb. antenna pull * For use 
with all type antennas fed with unbalanced 
coax fine, * Weighs only 6 Vi oz- lVz" diam. 
6" long 2 Models: 1:1 matches 50 or 75 
ohm unbalanced coax to 50 or 75 antenna 
load 4:1 matches 50 or 75 ohm unbalanced 
coax ti 200 or 300 ohm antenna load. * 
Helps eliminate TVI. 

All New W2AU Super Vinyl 2 el 
10*15*20 quad. Complete $64.95 

» W2AU Super Fiberglas 2 el 10-15- 
20 meter quad Complete quad $93.95 
UNADI LLA RADIATION PRODUCTS 
UNADILLA NEW YORK 13849 



HOT? COOL OFF with these BLOWERS. 

1- lfiT, t)fl ryrK 0/1* amp. 3J00 RI'M with stiiiirrel na»- 

Throws 10 h (HI plus, Ciitiml, rtpainted. Yen' Very aufct. 
No vibration. Shipping wt. 5 His. S6.00 

filial squirrel eatp blower. 115?. 60 cycle, 6/10 amp, 1570 
Hl'M ILdmutiil unitor: with Thermit at icut-off 160 ijegrw F 1 : 
2 speed fsimmicr*winter) switch; r)tildi disconnect. 5 ft, line 
coni N0TflKMR£ vu vibration, BRAND NEW. Shipping Wt. 

9 I.B8. 57.50 

2- h MV I 10 amp, 10 in 13,500 It PM, 24 CFM. Rufalu'r 

Tilrtile fan. Works ssl. speed and CtM at 12v DC. Taki- 

mite, good. 2 LBS. $1.75 

llTn <;n cycle. Hhadeff pols ptmrm-inot-or, with metal Mnik- 

VVry i|uli h th+'ipil j fully balance!. NEW, 3 LBS. $1.95 

TOROIDS 

SS mhry. Uwn 22 nihry nn one core, wire hi seriesL 5 <m 

in nssemhly, shipping Wight 1 LB, $2,00 

20 mkrobry* OS), V/ r RL W* wide, A bargain, for the 

tores only, Shipping wl. I LB, 12 for $2.00 

All orders, except In emergency, or I'm at a hamfest, shipped 
same day received. For free VGOODIET* sheet, send self-addressed, 
slumped envelope—PLEASE, PLEASE include sufficient for postage, 
any excess returned with order, I carry private (Travelers) 
pnreel post Insurance, for domestic parcel post. For items too 
heavy, or too large for parcel post. I suggest bns parcel express. 

Please advise name of bus line, and city* where you can pick 

up I lie shipment. 

B C Electronics 

Telephone 312 CAlumet 5-2235 
2333 3. Michigan Avenue Chicago, Illinois 60616 


ALL BAND TRAP ANTENNA ! 



Reduces Interference and 
Noise an All Makes Short 
Ware Receivers. Makes World 
Wide Reception Stronger, 
Clearer on All Bands! 



For ALL Amateur Transmit¬ 
ters. Rated at 1000 Watts 
AM 2000 SSB Pi Net or 
link Direct Feed, light, 
Neat, Weatherproof. 


Complete ns shown total length 102 ft. with 96 ft. of 72 ohm 
balanced twi&U&e. Hi-impart molded resonant traps, IWt* 3 
oz. 1" t ¥’ long). You just tune to desired band for beam hie 
results. Excellent for ALL world-wide short-wave receivers and 
amateur transmitters. Fur NOVICE AND ALL CLASS AMA¬ 
TEURS! NO EXTRA TUNERS OB GADGETS NEED EDI Elim¬ 
inates 5 aeparale antennas with excellent performance proven 
Inconspicuous for Fessy neighborhoods! No HAY-WIRE HOUSE 
APPEARANCE! EASY INSTALLATION! Thousands yf u^-rs. 

75-40 20 15-10 meter bauds Complete ...... $19.^5 

40-20-15-10 meter. 54 ft. (beat for swPs), Complete . $1S.95 

SEND ONLY $3.00 (cash, ck., mo) and pay postman balance 
COD plus postage on arrival or send full price for postpaid de¬ 
livery. Complete installation k technical instructions furnished. 

MIDWAY ANTENNA • Dept. A7-1 • Keorney, Nebraska 


JANUARY 1967 
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Index to Articles 

Appearing in 73 Magazine in 1966 


For articles appearing before January I960, consult 
the individual indices we've published each January, 
A cumulative index to all issues of 73 will be available 
on January 15, 1967 from us for 25<L 

Antennas and Transmission Lines 

High Frequency Antennas 

Two-Element Twenty-Meter Vertical Array, 

WGTKA ........... _ _* P . Jan 16 

The Rhombic Antenna, DL5UW ... Mar 54 

The Bee Eliminator, WSWD ,. , , * . ,.. . Apr 14 

The Ascendency Curve Yagi, K6EDX ... Apr 20 

A Look at Antennas for DX, K0ZGQ .. Apr 68 

Correction: , ,. . . . . .., Jun 86 

Simple Two Element Weeping Willow for 

Fifteen, WA8MVR .... _ _, _*. Jul 12 

UBSUG’s Five Band Vertical, W8FAZ . Jul 74 

A Curtain Going Up, W2EEY . Aug 6 

Added Notes; I ___.. . _,_.,_ Nov 115 

Poorboy Mark II Quad, K4USK _ Sep 14 

Want 5 dB Gain on 75 Meter Mobile? W3BTQ . Sep 20 

Improved Gamma Match, K6ZHO . ....... Sep 48 

A DX Vertical, W0IFY . . .............. Oct 52 

The X Beam, W4TDI ., « *..,. Nov 50 

The Now-You-See-It, Now-You-Don't 

Antenna, W6DFT . ........... . Nov 62 

A Coax Coaxial Antenna, W1DCG .....Dec 74 


VHF Antennas 

The Design of Parabolic Reflectors, K3FBY ... Feb 46 


Correction: * * *_May 118 

Circular Polarization, K6MIO ,.... Mar 6 

VHF Antennas, W6AJF Nov 28 

Magnets and Coat Hangers on 2 Meters, 

K8DOC _ .................._..., Nov 121 

Illumination and Parabolic Antenna Design, 

K6MIO ...,..... Dec 96 


Transmission Lines 


The Feedline Argument, W0OPA .Mar 66 

Correction: . . . .. .. * Jun 87 

Vertical Antenna Band Changing Unit. 

W7BWB ................... . . . .. . Apr 60 

The Matchmaker Circuit, W0OPA . ....... Apr 38 

Coaxial Transmission Line Handbook, 

WA6RSO . Jul 93 

Coaxial Connector Handbook, WA6BSO . Aug 93 

Coaxial Accessory Handbook, WA6BSO Sep 93 

Additional Information . ... Nov 115 

Match Box Tuner, W6BLZ ........... .. Sep 38 

ATV 

W2USA/TV. W4DKJ . ,. .. .. May 34 

A Simple Oscillator for Monitoring ATV, 

WA2EMC . .. .......... . ,., . May 51 

Amateur Television—Let's Get Started; Part 1. 

K3ADS .. ................ Oct 42 

Amateur Television- — Let's Get Started: Part II, 

K3ADS .... Nov 26 


Commercial Equipment 

liericii's 


The Conar 800 TV Camera Kit, W3WTO ..... Sep 82 

The Coveya 6 Antenna, WA1CCH . Jan 84 

Tin- Drake R-4 Receiver. WA2TDH . .. Jan 78 

Tfie EICO 753K, W3KET . Jan 76 

Twelve Centimeter Heathscope (Model HO-12>, 

W7IDF . Jan 86 

The Heathkit HD-10 Kever. W2JDL .. Mar 30 

Heathkft SB-100, K2EQB . Au<* sit 

Heathkit HM-15 SWR Meter. W7IDF . Sen 88 

Testing the Heath GR 54, W3UZN . Nov 78 

Heathkit SB-610 Monitor Scope. W1DTY . Dec 54 

The Knight Kit C-577 Compressor, WA1CCH . Jan 80 
The Knight Kit TR-106 and V-107, WA1CCH . Aug 02 
The Lafavette HA-650 Six Meter Transceiver, 

WA1CCH . Sep 78 

The Stoner RT-t RTTY Converter, VTA GESSO .. Jun 64 
The Tunaverter, WA1CCH . Feb 8li 


Vista 212 Tape Recorder, W2NSD . Jun 93 

WRL Duo-Bander 84, W8QUR . Oct 74 

Equipment Modifications 

Built-In Speaker for the TR-3, K5SGP . Apr 112 

Tile Twixer, W0HMO .. Jan 46 

Improving the HX-20, HR-20 and HP-20. 

Vf\T pa Mar 74 

Pu t ‘ Your Hff-B on ‘ CW. ’ W7UXP ' ‘ ‘ ‘„ + * * * .'.' May 88 

Put Your HX-50 on MARS, K9CZI .. May 104 

Souping up the Heath Twoer, WB2JOS * .Jul 85 

Double Your Sixer Power, K3QAY . ..* . Sep 40 

Heath SB400 Modification, W4NJF, K4ASU . . Nov 74 

Low Voltage Gonsel Super Six, W0BMW .... Mav 100 

SSB and the National NC-300, W6HOG . . „ Apr 94 

Permanent Cure for the NC-300 Filament 
Regulator, WlOOP ... . ♦. May 114 

CW and Keying 

A Unijunction Keyer for CW, WA6TSA . Jan 12 

Transistorized CW Adapter for SB-34, W5JSN - Feb 50 
Put Your SB- 33 on CW, WA6PGA .......... Feb 78 

Cathkey, K2UOC .. ... .. Mar 32 

CFO and GW Monitor, W2EAF . May 44 

Origin of the Wireless Code, W2AAA May 58 

Correction; . ♦ . Jul 53 

Improving der Kleiner Keyer, W4BRS ,- - May 106 

For Those Who Have Given Up Code, 

WA8BJX . ... . . May 110 

The Micro-UItamatic, W1CFW , ... Jun 6 

Corrections : . ........ Oct 90 

The Kindiv Keyer, WB6AIG ... Jul 46 

A Better Sideswiper for Electronic Keyers, 

W6BLZ .___*-- - Jul 70 

ID Kev t W9QAH ............... Jul 84 

The Ultimate Station Control, W2AJW ....... Sep 30 

Look What's Happened to the Telegraph Key!, 

WA6CEZ . . ... Oct 30 

Inexpensive Key, K1MAL . . . Nov 91 

PAK—The Portable Automatic Keyer, 

K3QKO ____ __ _ __ _ _ _ Dec 66 

Good Ham Sending, VE7CT ... Dec 102 


DX 


Gus: Part 9 W4BPD ... Jan 66 

Part 10 .... Mar 98 

Part 11 ... Apr 102 

Part 12 ... Jun 68 

Part 13 ...., , . Jul 78 

Part 14 .. Aug 76 

Part 15 .. Sep 87 

Part 16 ..... Oct 60 

Part 17 ... Nov 94 

Part 18 ,^ + , ., Dec 98 

Why WTW Now?, W4BPD ... May 78 

WTW Country List ... — ........... Oct 66 

The WTW and You, Mr. DX'er, W4BPD _ Oct 67 

The WTW DX Award—Progress Report, 

W4BPD __ __ _ Nov 106 

A Visit to the CNS‘s, G3BID ...,,. Jan 28 

Diary of a D Xped ition to VP2VD, K41IF . ... Mar 20 

PY2USA. PY2CUB ........... ____ < Mav 32 

Don Miller WSWNV DXploring . . .. Jul 76 

Down Range — AFETR, WA4NXC .. Nov 70 

Navassa Revisited, KC4AF ... . Dec 86 


Features, Fiction and Humor 

They Said it Couldn't be Done, WA2YTK * , < . Jan 18 


This is a Fine Day, W2AAA . , .. Jan 38 

Why Instruction Books?, W70E _ Jan 106 

Give and Take, W2AAA .... Feb 5^ 

The Zero Meter Band. WA2TDH ... .. Feb 58 

How to be First Class Lid on Phone, 

WA5DEL ....,. . ... Feb 82 

A Hero of the Ham Bands, K9AMD .. Feb 96 

Amateur Frequencies, Sclimeling .... Feb 98 

Un-modifying the S-38, WA5MCU .. Mar 26 

QSL Here is Homebrew, OM, WA2ZKR ..... Mar 36 

Letter from Jail, W6GTG . .. Mar 70 

Our Friend, The R.L, W7DDF .. Mar 82 

Barefoot and All That Jazz, W7IDF Apr 6 

Mobile Burglar Insurance, WA6UVS .... .. Apr G6 
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Someone Should Do Something About* 

K3BNS -. *.* *. Apr 74 

Size is Impressive* K3VMZ . May 14 

Dealing with the Information Explosion, 

W2DXH _*...*. - - May 42 

Here's a Ham with a Heart* K7NZA *. , . . May 92 

Confession, W0HMK .*« - * v .May 96 

Fewer Tears, More Contacts from Within, 

K3RXK ...**.•* _* * *. . May 108 

Boyl Do You Want a Law Suit?, W70E ...... Jun 97 

How to Get your Extra Class License, 

W5TOM .....-__... Jul 26 

Additional Information : ....,..* * Oct 93 

Abbreviations, WA1CCH *. *..... . * Se^ ^ 

A Visit to the H. L. Drake Company. WOPEU Sep 50 

Try Homebrewing Now* WB2JQC .... Sen 52 

A Pox on Your Junk Box, WA6JNI . .-. Sep 70 

Electronic Drafting for the Ham Writer, KOEFC Sep 72 

Correction: ...- ^ - Dec 113 

Remove the Drudgery from Ham Radio, 

WA2IKL. WA22CH ... Nov 54 

Prescription for Healthy Ham Clubs, W6DDB Nov 80 

QRZed the YL, WA6JNI , * *... Dec 42 

Make the Most of Magazines, W6DEG ... Dec 70 


Interference and TV I 

The Key to Peaceful Coexistence, K6MVH 
Slaying the Monster. W0EDO 
De-Bugglng the Hi-Fi, WAOBGQ 


m . m m- m.k 


, Feb 22 

, Mar 18 
, Sep 44 


Novice and Beginner 

Technical School for Your Ham Training? . . Aug 58 

The Novice Class, W70E ... Nov 12 

Climbing the Novice Ladder, WIOE .. **** Dec 46 

The Novice Pair* W1JJL .... Dec 28 

Power Supplies 

Quick and Easy Bias Supplies, K5JKX ...... Feb 42 

Semi-Modernizing Vibrator Power Supplies, 

W6TKA .... Feb HV> 

Correction: ... . .*.*.***..*..**,*..** May 119 

The Care of Storage Batteries* W5SOT . Feb 108 

Solid State Sixty, K3LCU **. Mar 12 

All Solid State* WIOOP . . . Mar 34 

12 Volt Beetle Juice. DJ2UL * --- Mar 48 

Power Supplies, W8QUR . . Mar 104 

One-Wav Dual Battery* WA0AIY .. ... Apr 86 

Fuses. W9ZZH ..-. May 94 

Variable Voltage Transistor Power Supply, 

WA2TOV .. May 90 

The Mini Supply* WA6BSO .... May 54 

How Much Capacitance for the SSB Rig?* 

W4VRV . .. ♦ May 50 

A Self-Regulating DC to DC Converter. 

W6GXN **. **,**•,»****,*.,** + ***■*..* Ma^ 46 

High Frequency Power for Standard Equipment* 

WA6NIL . * * ---- *. Aug 54 

The Transistor for Voltage Regulation, 

WB6MOC . - -- ...... . ... Sep 46 

A Home Brew Rectifier* W5MPX -.*-*** . Nov 52 

Some Thoughts on Designing High-Voltage 

Power Supplies; K6ZGQ ... Nov 30 

Some thoughts on Transistor Power Supplies, 

W6GXN ...... Dec 10 

A Laboratory-Type Power Supply, W6GXN .. Dec 38 

Cheap DC to DC Conversion* WA2IKL *- - Dec 78 

Storage Batteries* W6JTT .. Dec 82 


Receivers 


High Frequency 

A Transistor Receiver —' VU Style* VU2NR 

Correction: ... ■ ..- 

WWV Receiver for $5. W2DXH .* 


.... Feb 30 
. . . May 
,.,. Nov 20 


m m * #« *’ # « * 


VHF Converters 

The Space Monitor, W9DUT 
Build the One Transistor Converter. WA4SAM 
The 1215 Transistor Superhet* Part II, KICLL 
The 1215 Transistor Superhet, Part lit, KICLL 

The Walkv-Nosv* K6EDX .... 

Modernizing a 432 me Converter, WIOOP- 

New VHF Circuits for Transistor, W6AJF .... 

12 Volts on Six Meters, K8ADG . 

144 me Transistor Converter, W6AJF .*,.***. 
220 me Transistor Converter, W6AJF .,..***« 

432 me Transistor Converter, W6AJF *.. 

The 220 er, K3LN^ - .. *.*♦**+** 

A low-Cost FET Two Meter Converter, K6HMO 
A Poor Man’s 220 MHz Receiver, WB2EGZ .*,* 


* Jan 6 
Jan 74 
Jan 90 
Feb 74 
Mar 78 
Apr 54 
May 6 
May* 38 
Jun 24 
Jun 30 
Jun 34 
Aug 34 
Oct 22 
Oct 38 



COMPRESSION AMPLIFIER $29.95 

These government surplus limiting amplifiers of 
fered at a fraction of their cost and they are brand 
new unused* Input & output impedance of 6uu 
ohms* seif contained 115 volt 60 cycle power sup 
ply. Gain 36 db plus or minus 1 db. Upgrade your 
shack for professional performance with this beau’ 
tiful rack panel commercial grade equipment. DB 
out meter on front panel. 


40 AMP SILICON DIODES 


50 

100 

200 

300 

400 

500 


PIV 


$ .80 
1.00 
1.50 
1.75 
2.00 
2.40 


600 

700 

800 

900 

1000 


$2.75 

3.00 

3.40 

3.80 

4.20 


4X250 TUBE, used, OK 


$5.00 


4X250 SOCKET w/chimney & plate ring $4.00 


29 VOLT 50 AMP DC REGULATED 

Operate on 115 volt 60 cycle input with output of 
29 volts DC 50 amps filtered and regulated. Solid 
state components with standard 19 inch rack panel 
mounting. Excellent condition. Shipping Wgt. 175 
lbs. $75.00 

29 VOLTS DC 35 AMPS REGULATED 

Same type power supply as above with lesser out- 
put of 35 amps* $65*00 

1600 VOLTS DC 1.8 AMPS REGULATED 

Solid state circuitry, 115 volt 60 cycle input, rack 
panel mounting, filtered with 0.5% ripple. Only a 
few of these on hand. Shipping wgt. 175 !bs. $75.00 


1.5 AMP MIDGET SILICON DIODES 

1000 PIV 50< each 12 for $5.00 
1500 PIV 65* each 12 for $6.50 


GEIGER COUNTER CHASSIS assembly, fully wired, 
transistor power supply operated from 9 volts, with 
100 microamp meter. Less geiger tube. With sche¬ 
matic. $4.00 each 

New Fall catalog hot-off-the-press. We keep no 
mailing lists. Send 25* for the best 80 page cat¬ 
alog we have ever printed. More bargains than 
ever before* 



ESHNA 


19 ALLERTON ST. t LYNN, MASS. 01904 

All material F.O.B. Lynn, Mass. 


JANUARY 1967 
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Receivers, General 

Improving the Noise Figure of Did Receivers, 


WA4EPY . . .. Jan 108 

Better Selectivity for your Transceiver, 

Roanhaus .,.. .............. . .. Feb 16 

A Crystal Controlled Front End, K1QIM. 

WB2CEE .. ..................... Feb 20 

Noise Considerations in a Preamplifier, 

WB2EGZ _ ....._._........ _ Feb 28 

Correction: .. .May 118 

Some Ideas on Noise-Free CW Reception, 

K4DAD _ Feb 84 

Choosing IF and Mixer Frequencies, WA6BSO Apr 62 

Correction: July 53 

The Tranx Circuit, K7VMV ...... . .. Apr 76 

Controlled Audio AVC System, EI4R . ..,. Apr 84 

Multi-Channel Transistored Pre-Amp, K.9SGZ Apr 100 

Ferrite DF, W1DFS ........ Apr 101 

Understanding AVC, K5JKX ... . May 66 

Correction:: July 53 

Private Listening Speaker, K5BEC . May 80 

The Solid-State Product Detector', W6GXN .. May 84 

BFG-Q Multiplier, WA2INM . May 102 

Simple Noise Filter, K0TGR ... .. Jul 121 

The Perfect Squelch* W5VCE . Aug 36 

Designing a Junk Box Preamp, WA4ZQO _ Aug 46 

Another Look at the Like New Circuit, 

W2DXH .;. ,. Aug 72 

Adding Sideband AGO to vour Old Receiver, 

WIOOP .--!_ ...... _ . Sep 26 

The RF Discriminator, K7DEP .. ...... Oct 78 


RTTY 


Improving RTTY Reception, W4EHU . , , Feb 38 

FSK Principles, W4EHU May 16 

A Simple End of Line Indicator, K8IQY .... May 49 
A Transistorized Oscilloscope for RTTY, 

K8ERV ........... Jun 14 


Tuning the RTTY Signal, YV4EHU .. Nov 16 


Semiconductors 

Transistor Meter Amplifiers, WA6BSO . . Jan 44 

Experimenting with Varactors, WIOOP . -Jan 85 

Low Noise UHF Transistors, WIOOP . . Jan 96 

The 88< Varactor, WA6BSO ., __ Mar 38 

N-Channei FET's: RF Applications, WA5KLY May 12 
VHF Parametric Transistor Multipliers, W6GXJN Jul 20 

Save That Transistor!, K9VXL _ _ _ __. .. .. Jul 50 

Designing Transistor RF Power Amplifiers, 

Thorpe *. . .... . .. . .. Jul 58 

Diodes for Oldtimers and Beginners, W2DXH Sep 54 

Integrated Circuits, WA1CCH ... Oct 4 

Controlled Avalanche Silicon Rectifiers, W9EGQ Oct 28 

Zener Diodes, W2DXH .., Get 108 

Streamlined Modulators for Transistor Transmitters, 
Thorpe ♦ *.... ..,... Nov 24 


Surplus Conversions 

Automatic Tuning for the ARC-5 Receiver, 

W4WKM ........... Feb 62 

A "Second Chance" Crystal Filter for the BC-348, 

K2ZZF ................ ... ... Jun 46 

APA-2 Preamp for Two, W5LTR Jun 48 

Modernizing the SCR-522 Transmitter, WA6BSO Jun 50 

The First and Last Q-5ci\ White .. Jun 60 

Guide to Surplus Conversions, WA1CCH .Jun 74 

220 me Receiver from the ARC 27, K3CES .... Jun 78 

BC-453 Series Receivers* K1EUJ .. Jun 82 

Five Band VHF Receiver from an RDZ, K3HIL Jun 66 


Technical Articles 


A Line About Line Noise, W4NJF Jan 50 

A Word About Crystals, KpJXO .. Feb 44 

Power Tubes, W8QUR .* *. . . Feb 111 

Low Pass Audio Filters, K5JKX . . ... . Mar 90 

Correction : .... . ... May 119 

A Short Look at Current Propagation, Nelson Apr 46 
Power Control Through Magnetic Beaming, 

W20LU ........ Apr 58 

Resistors, W8QUR ... Aug 83 

Diversity the Easy Way, WA2MTB . . .. Apr 92 

Correction : .................. ....... Jun 87 

Complete Overload Protection, W4ZUS .. Sep 66 

The Future of the 10 Meter Band, Nelson , Oct 70 
Amateur Microwave Propagation, WA6PZR ,. Nov 98 
LORAN, K2IKZ ...... Dec 62 


Testing and Test Equipment 

Simplified RF Impedance and Power Measurements, 
WA6BSO ... Jan 20 


The Pot Box, K6UGT ... Jan 32 

A Signal Generator for the RTTY Man, W8GXU Jan 3-1 

Vibrator Checker, WA1CCH .. Jan 95 

What’s the Strength of Your Mobile?, W9NTP Jan 102 

Seeing Your SWR, K5JKX . Feb 66 

Correction: ....... May 119 

Use your GDO and Z-Meler, WO BMW . Feb 104 

The Vocap Tester, WOBMW ...... ___ Mar 60 

The Uhftt, WA1CCH .. Apr 26 

A Slotted Line for 1250 me. WA8CHD .. Apr 42 

A Seini-Switchless Directional Coupler, VE2HE Apr 80 

Two Buck Monitor. WA6KLL . Apr 82 

Diode Checker, K8ABR .. Apr 112 

Panoramic Reception for VHF-UHF, W5NPD May 20 

UHF Grid Dipper, WA6BSO .. May 24 

Checking Frequencies, WOPHY ... May 105 

The Dummy Loader. K1ZFG ... Jun 22 

Standard Time and Frequency Transmissions, 

W6JTT . Jun 38 

A Simple Two Tone Test Generator. WA6BSO Jun 42 

Ohmmeters, W9ZZH . Jun 150 

Precision Frequency Measurements for the Amateur. 

W6BLZ ..... Jul 14 

Field Effect Voltmeter. K3LCU . Jul 34 

Correction: . Aug 120 

Transistor Analyzer. K3LCU .. Jul 30 

Correction: .. Aug 120 

Simple Transistor Tester, K2PYE . Jul 44 

Lambda Lines, W2DXH . Jul 54 

James Dandv Mixer, W2DXH . Aug 12 

The Mini Monitor, W3UZN . Aug 22 

Audio Test Amplifier, W9SEK .Aug 24 

A 50 kHz Marker Generator, W6GXN .Aug 42 

Simple CPO-Transistor Checker, Wg JIA ...... Aug 44 

Using the Tunnel Dipper on 432, K6YWE ... Aug 59 

Protect Your VTVM!. K5JKX . . .. Aug 82 

High Accuracy VHF Frequency Measurements, 

W5WGF . Sep 22 

Two Transistor Testers, W6AJF . Sep 42 

The Multical, K9VXL . Oct 48 

An AC Voltbox, K5JKX . Oct 58 

The ”Minican", W6JTT . Nov 44 

A Simple C-R Bridge, WB6AFN . Nov 68 

An Electronic Counter for Amateur Use. 

K7UDL . Dec 20 

The Mark II Calibrator, W6GXN . Dec 58 


Tools and Construction Practices 

B read board ing, W2DXH ... Feb 24 

Electronic Thermometer, K5ILG ...... .. Oct 26 

The Crystal Decade, W4ATE , . , * F . .... * Feb 90 

Solder and Soldering, K4CPR .. Mar 52 

That Pretty Anodizing, W8BPY . , . Apr 12 

Diddleboxes, W2DXH .... Apr 48 

Vector Vector, W2DXH .. Mar 28 

Hypo Coil Form, W4WZ2 ..... May 99 

Cut-out Capacitors, WA2INM.. May 102 

A Simple Damp Chaser, K4GRY ............ May 121 

The Ultra-Breadboard, WpPHY . .. Jun 58 

Cheap Coil or Choke Forms, WA0ASA ...... Jun 75 

Tool Holder, W3UGR ...... . Jul 44 

Ear Saver, Hausman . . Jul 85 

A Toroidal Multiband Tuner, W6SFM . Aug 39 

Chassis Mounted PL-259, WA2LVU -- Aug 29 

The Chicken Method, K4XXV .............. Aug 26 

Removing Excess Soldering Flux, Ives .._* Sep 79 

Connectors for Those Surplus Coaxial Tubes, 

K2ZEL ____ Oct 50 

Parts Storage* W6BL2 ... . Gel 59 

Unlike CT Transformers, W0HKF . Nov 25 

Home Made Custom Decals, W9SLM ...... t Nov 66 

Turnbuckie Safety, K6UGT ... Nov 91 

Automotive Trim Brightens Construction Projects. 

W4WKM .... . ...,.... Dec 103 


Now You See it; Now You Don't, WA6DLI Dec 104 


Transmitters 

High Frequency 


An 8163 Linear, W6QVW ____ Feb G 

The Astro Ten, W3YZC ..... Feb 34 

MARS HF Mixer and Amplifiers, WA4JQH, 

W4QPL ..... Jul 6 

El Marrinero* W6BLZ *.......Oct 6 

How to Re-FItl the Box, W7CSD .. Dec 50 

VHF 

A Six Meter Solid Stair Peanut Whistle, 

WA2INM I ....__ Jan 24 

A Simple Six and Two Amplifier, K1CLL. Apr 8 

The Six Meier Jewel, K3PXT ... Apr 16 

Six to Two Transmitting Mixer, K9EID ... Apr 40 
Getting on 432 the Easy Way, WB2FYB ...... May 40 

50 Watts on 50 me for $50, K1CLL Jun 18 


A 75 Watt Compacti on Twoer Linear, K1CLL Jul 66 
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FM SURPLUS SPECIALS 

MOTOROLA POWER SUPPLIES 

tVAC 60 w BASE STATION power £utinfv 

th ott u fl J i 2 !^® ust( * * n ■""Wit synannrtpr type !!!!!.’”! .’ 

6 , 1 ^ vdc “ std if i T53 60 w mobile Vibrator type . 

T0-32OS Mobile 6 12 »de (or lOw mobile . ,w 

ni H-* 1 * 1 ■i C3 !'ii *!? ■ ? 5td fw ,0 " hI * an <* mobil * ■ • ■ '■ -I 

SeECuV' cOMBfNATION"OFFER 1 ™ Cl ” 1 " 

^; 8 ^ 4 £ omr 5Ppn,y w,fh Si*»lwn R&e ami 60w Trans with (tarn*$s 

30->0 Mrs ,,......., tlinoo 

150 ft! ns . ..•.’<. VllU.VO 


$ €3.00 
S 995 
$ 935 

$ 6.00 
9,95 


FM Surplus Sales Co. 
1100 Tremont Street 1 
Boston, Mass. 02120 
Area Code 617 
Tel. No. 427-3513 


MOTOROLA EQUIPMENT 

PA-8270 remote unit—as is ... S 55.00 

TU-312H cavities 150 Mcs Can he used for duplexing T&R 

on single antenna _ t $120 00 

033*7 Front mount Dispatcher 6 vdc solid state pow sun- 

ce?. n re , c „ h „ a J °"!?„ 3 t,b f* Trani * watts power output .. S 65.00 

FSTR-l-JO-BY—130 vae desk top station SOW-30-50 mes_ 

poor condition ... # $125 00 

FSTR-80-BY 110 vac desk top station Wo conversion neceV- 

tu^Xa lien mtr ? and Y e . ry fJ*# B / h#n B »P box ..S175.O0 

TU-201 450 mu Iran strip lSw . ... « 55 m 

PA-8634 30w 30-50mc xmtr .. I 1500 

T51AGD Poor Condition 6/12 ¥dc $ 30 00 

SPECIALS 


$125.00 

FMTR-140 D MOB 40-50mcs 

6 vdc .. J 55.00 

12 vdc . S 75.00 

FMTH-80-D mob 40-50mts , ,, „ 

6 vde 2 freq. tran . S 46.00 

.. $ 56.00 


12 vde 

FMTRU-80-D 150 mes 30w tran poor eondl- 
lion 

FR1TRU-41-V very poor 150 me 
FMTRU-40-V 150 me 8w trail —6v 




m ■ - <* 


* 4 b * # 


S 25.00 
$ 20.00 
$ 39.50 

T-44A6 450me mob 18w tran .S 54.50 


» * < < 1 


rrCOMBINATION 3Dw Trans* Rec* Control head and cables .. ....... . ...— ..* 5 

HALLICRAFTERS S*27 ret 140-225 me* ../‘.WW _ . I";;;;;.; .,.. . . * $ 65.00 

RCA CMV-2A 30*50 me mob 12 vdc * . . . . + 30 w tran* * $ 25.00 

JOHNSON VIKING TRANSMITTER ,. . .... * . VIKING 1 . .... $35.00 

HEWLETT PACKARD Frequency meter MOD 5000 ..V/;;/:/;. ....... * ! IH :. ] . i . ** ■ . ■ -. Sl?5'2S 

PANORAM 1C ADAPTOR SB*12 with PS*12 power supply .. . t ( , t p . ..... $450-00 

MOTOROLA EQUIPMENT SCHEMATIC DIGEST f 

A comprehensive collection of Motorola transmitters, receivers, power supplies and interconnecting diagrams for F M tnulpmeni 
manufactured between 1949 and 1954, Included are crystal formulas and alignment instructions for most of the equipment shown. 

90 Pages . . . .. . . .. .. ...... . $3-95 post paid 

Special with an order . . # . .. . $2-95 

**0n the 80 BY end 14Q BY base station and IP8464 chassis combination please furnish a signed state¬ 
ment as follows: 


it 


This equipment purchased for use on amateur bands 
and will not be resold for commercial use/" 


ALL SHIPMENTS FOB BOSTON, MASS*, UNLESS 
EQUIPMENT IS USED AS IS AND SUBJECT TO 
PLEASE INCLUDE YOUR ZIP CODE. 


OTHERWISE SPECIFIED—SPECIFY CARRIER, ALL 
PRIOR SALE. TERMS:—PAYMENT WITH ORDER. 


More Power on Six, WA9IGU ., . Aug 6 

A Poor Man's 220 Transmitter, WB2EGZ . ,, . Aug 14 
.Another Solid State 2M Transmitter, VE2DG .. Aug 20 
A Compact Transmitter for Six and Two* 

K6RIL *,____* _ * Sep 6 

Two Meter Repeater, W5KPZ .. Sep 58 

Correction : ... ...*..***, Dee 112 

Two Tubes for Two, K9EID ,. Oct 16 

A Practical 432 MHz Transmitting Converter. 

K6RIL .......... _ _ _ ... Oct 18 

80 Waits on Two Meters for $80, K1CLL ...... Nov 6 

Transmitters> General 

Assembling the Sideband System* K5JKX - Jan 54 

And Then There’s Phasing SSB, WA6KLL .... Feb 10 
Boosting Talk Power in ALC Transmitters, 

K2IKZ .... Feb f>4 

Practical Double Sideband — 1966, VE7BBM - * Apr 78 
A Dynamic Microphone at Low* Cost, Genaille Apr 88 

807 to 6146, K4GRY ......... ... May 44 

An FET Audio Compressor, K3VNR . . Jul 38 

Correction: . . . Aug 120 

TM|>ping of Pi-Soci mu Inductors, WHEVtQW Jul OK 

Replace Your 811's with 572B's — The Right Way, 

WB2EPG ... .- - Jul 72 

Tap to Talk Relay, K8ERV . ... ... Aug 48 

Amplitude Modulation vs* the Carrier, 

W7CSD ........... Oct 82 

The Humidivox, \VA2IKL ... * * Nov 58 

The Second Requirement, WB2HAL .......... Nov 72 

The Sideband Escalator, W6TAQ . . Dec 16 

Convert vour AM Transmitter to FM, 

WA5CJG ...... Dec 100 

Oscillators and VFQ’s 

VFO Stability: Part IL W1KN1 . . *..... . Jan 82 

Crystal Oscillators: Tube, Transistor, and FET, 

W6GXN . .... Mar 14 

A Home Brew Permeability Tuned VFO, 

W4VRV _* .*- Apr 30 

A Receiver VFO Controlled CW Transmitter, 

KGREU ........ ... Apr 34 

Tubeless VFO for Six (or Two), WIDFS .... Aug 28 

Digital Readout VFO, WA9AXX _ ...... Aug 38 

Six V Oscillator, K9SOA... . Aug 40 

Correction: ....... ........«*.»«. Ocl 90 

A Stable VFO for VHF or HF P K6RIL .. Nov 46 



MADE IN 

U. S. A. 


0-100 


D.C. MICROAMMETERS 

IDEAL FOR 2" 

• S METER. 

• SOLAR CELt ^^F Q 

• Geiger Counter " 


750 MIL RECTIFIERS 



Sole 

5* 

B 7c 
9c 

n lit 


p IV 
600 
BOO 
1000 
1 200 


n 

□ 


Sale 

19< 

24c 

40c 

59f 


planar transistors 

R 


2N2434 2W,1 UUinc TOJa 4 ^ 0r 
2N706 500MW.30QMC TO-] s SI 




1 AMP 
800 PIV 


IHI 


2-Amps 
r‘GLA5SMIKE" 

SILICON 
RECTIFIERS 

P)V Sale p|V 
50 □ 600 

1001 I 9i goo 
200 Ij 11*1000 
400 ij 19< 

A 

SUBMINIATURE *4 
RECTIFIERS tor $1 




SILICON POWER STUD RECTIFIERS 


AMPS 

25 

PIV 

50 

PIV 

100 

PIV 

3 

u 

— 

□ 

5 , 

n 

9c 

15 

^ | 

— 1 


lit 

D 

40c 

1 35 


— 

d 

SO* 

□ 

75c 

AMPS 

400 

PIV 

600 

PIV 

800 

PIV 

3 

D 

22 € 

□ 


31* 

□ 

42c 

15 

n 

90c 

□ 


1.35 

□ 

1 *59 

35 

□ 

1 .90 

□ 


2.50 

□ 

2.75 


200 PIV 

n is« 
n 6s< 

Fj i.i» 

TOOO PIV 

Q 59 ‘ 

w 1.7* 

2.*5 


TERMS: intlude poitoge, □ CATALOG 1 Oc -R.ted. 30 day. 


POLY PAKS 


P.O. BOX 942 A 
_So^Lynnfi»ld, Man. 


JANUARY 1967 
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LIBERTY ELECTRONICS WANTS TO BUY FOR CASH 


Electron tubes and 
semiconductors 

Most any type or quantity 
Receiving, transmitting, special 
purpose, magnetrons, klystrons 
We will make you an immediate 
offer in cash. 


Special sale 

HP-2008R audio 
oscillator $65 


Surplus communication and test equipment 

AN/GRC‘3, 4, 5, 6, 7, 8, 10, 19, 26, 27, 46, VRC-12 
AN/PRC-8, 9, 10, 25 

Test equipment with ARM, SG, URM, UPM, USM, and TS prefixes 
Communications: AN/TRC-1, 24, 35, 36 
Receivers: AN/APR-9, 13, 14, R-388A, R 274, R-390A, R-391, etc. 
Indicators: ID-250, 251, 387, 25TA, etc. 

Aircraft: AN/ARC-27, 34, 38, 44, 52, 55, 51, 13, 84 
AN/ARN-14, 59, 67, 70 
AN/APS-42, 81 
AN/APN-1, AN/CPH-2A 

Also: Tektronix, Hewlett Packard, Booten, and General Radio 
equipment, etc. 




Liberty Electronics, Inc. 

548 Broadway, New York, New York 10012, Phone 212-925-6000 




DXERS and DXERS-TO-BE 

Want to keep up to the minute of what's 
happening DXwise? Subscribe to Gus 
Browning W4BPD’s new weekly DXERS 
MAGAZINE. 16 pages of DX events, com¬ 
ing up DXpeditions, Q5L info, pix, etc. 
Rates: US surface $8.50. US air mail $10, 
West Indies $16.50, S. America and Eur¬ 
ope $19, rest of world $28. 

The DXERS MAGAZINE c/o W4 BPD 

Route 1, Box 161-A, Cordova, S.C., U.S.A. 


Handiest Tool 
in the Shop 


new swivel 

ACTION HAND 

□EBURRING 

SET 



BURR 

QWIK 


A : swivel actkm rhucfe handle phis 

3 mlc*changejsk too* steel Gutting 
.i:x! carryi-g 


^AMl-TROtv Vsszcrflte; 


FREE CATALOG 


otsten - -flrft 


VlfiTjf H&LLtv Oge, CALI/, 9iiO? 


INDEX TO ADVERTISERS 


Allied Radio, 33 
Alltfonics-Howard, 113 

Alpha-Tronits, 119 
Amateur Elect Supply, 89 
Ameco, 103 
American Crystal, 114 
Amrad Electric, 115 
ARC Sales, 120 
Arrow Sales, 117 
ATV Research, 91 
BC Electronics, 121 
Brawn Electronics, 91 
Callboak Magazine, 51 
Cleveland Institute, 47 
Columbia Electronics, 115 
Com del, Inc-, 25 
CTK's Barb'd Wire Ant., 114 
Cushcraft, 111 
Peter W. Dahl Co., 114 
Ted Dames Co., 119 
DPZ, Inc,, 116 
R. L Drake Co,, 39 
Editors & Engineers, 13 
Epsilon Records, 113 
Edwards Electronics, 80-81 
Evans Radio, 101, 113 
Evansville Am. Radio, 116 
Fair Radio Sales, 119 
Freck Radio, 120 
Gonset, Inc., 45 
R. E. Goodheart Co., 117 
H* W. Gordon Co., A1 A32 
Gotham, 117 
HCJ, 85 
Heath Co., 23 


Eli Heffron & Sons, 120 
Henry Radio, 49 
Inscho's, 116 
International Crystal, 3 
James Research, 119 
JAN Crystals, 115 
liberty Electronics, 126 
Meshna, 123 
Midway Antenna, 121 
Military Electronics Corp,, 120 
Mission Electronics, 93 
Mosley Electronics, 31 
National Radio Co., Cover IV 
New-Tronrcs Corp., 61 
Norman Electronics, 116 
Palomar Engineers, 111 
Parks Electronic, 119 
Poly-Poks, 125 
Quaker Electronics, 115 
Quement Electronics, 77 
Rohn Mfg. Co., 79 
Sanders Associates, 53 
Solid State Sales, 128 
Southwest Semi-Cond., 103 
Swan Engineering, 29 
TAB 127 

Tdrex Labs, 41, 109 
FM Surplus, 125 
Unadilla Rad. Prods., 121 
United Transformer, Cover I! 
Unity Electronics, 119 
Vanguard Labs, 56-57 
VHF'er, 126 
Waters Mfg 4 Co., 5 
World Radio Labs., Cover IIJ 
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"VOLT -TA8" 1000 Watt Speed Control 
115VAC $9 (31..... 2 for $16 


Bandswitch Ceramic 500W 2P/6Pos $3(" 

5Hy-400Ma Choke $4 0 >, __ _ 2/55 

6Hy-500Ma $5 Ui . . 2/$6 

250(Vtfd (« 450 Ww Lectlytic 4/SSB $3 (« 
Cndsr Oil lOMfd x 600 Jl(-i4/53, 12/55 
Cndsr Oil GMfd (o 1500V $4<u , 5 for 510 

830 Vet I" 735Ma for SSB , 2/522 
480 Vet <'t 40Ma & 6.3 <» 1.5A CSO 51.50 
10 Vet (« 5A & 7.5 Vetf« 55t« , .„... 2/59 


RUSH YOUR ORDER TODAY, 
QTYS LJ MIT ED 

Mica Condsr .006 (c 2500V . 4/51 

Snooperscope Tube 2" 2/59 

Mini-Fan 6 or 12Vae/60 Cys $2@, . 3/$5 

4X150 Ceramic Loktal J1.25^ , . 4/J2 

Line Filter 200Amp/13QVAC $5(3 , ... 5/$20 

DC 3!/?" Meter/RD/800Ma $4(5 , . 2/$7 

DC 2’/?" Meter/RD/lOOMa $3(3 

DC 2!4" Meter/RD/30VDC 53(5, 2/35 

DC 4* Meter/RO/fMa/55(«i, . 2/$9 

Socket Ceramic 1625 Tube 4/51,10/52 

Socket Ceramic 866 Tube 4/$l, 10/52 

Socket Ceramic 4X150/Loktaf . 4/52 

Wanted 304TL-Top $5 Paid !! 

2.5M H PiWound 500Ma Choke . 3 for 51 

Knob Spin-Crank EC348 51 (<» , . 3 for 52 

Min if an 6 or 12 VAC $l,5Q(e . 4 for 55 

Beam Indicator Selsyns 24VAC ... 2 for 510 
Precision TL147 Feeler Relay Gage 51 
Fuse 250Ma/3AG . 50 for $1, 300/52 


DON’ T C-W RITE & SEND ORDER! 

XMTTG Mica Condsr .006(« 2.5Kv 2/51 

Mini-Rectifier FWB 25Ma <3 115VDC 
3 for $1, 20 for 55 

W.E. Polar Relay s255A/55((? , . 2 for 59 

W.E. Socket for I255A Relay, . $2.50 

Toroids 38Mhy New Pckg $1 O' , 6/$5 

6.3VCT (» 15.5A & 6.3VCT 0. 2A $5 O', 
2 for $8, 20 for $60 

200 KC Freq Std Xtals $2c , .... 2/$3, 5/$5 

Printed Ckt 8d New Blank 9x12" $1 (ai 
Klixon 5A Reset Ckt Breaker $1 O', 10/55 
2K to 8K Headsets Good Used $30', 2/$5 

Finished Xtals Asst Types... 20 for $1 


SILICON TUBE REPLACEMENTS 
024 UNIVERSAL $1.7450/, 4/55 

5U4 1120 Rms/ieooinv $2«/, 6/$8 

5R41900 Rms/2800lnv $6 <« . 2/510 

866 5Kv/Rms-10.4Kv 5100'. 3/$27 


20VAC & TAPS/8, 12, 16, 20V 0' 4A, $20' , 
32VCT/1A or 2X16V0' 1A, $50? , 6/$24 


Line Fitter 4.5A0'115VAC 
Line Filter 5A('i 125VAC 


.. 5 

_ 3 

Converter Filter 400 Ma (" 28VDC 8 
Converter Filter lnput/3A(« 30VDC 6 

866A Xfmr 2.5V/10A/I0Kv/lnsl .. 

Ballenline 4300 AC/Lab Mtr— . 

Choke 4My/0.5A/27t253('f. . 

TWO 866A's & Fil. Xfmr. . . 


for 51 
for $1 
for 51 
for $1 

. S2 

... 545 
4/510 
... $6 


Stevens Precision Choppers $2?'', 3/55 

Helipots Multi Ten-Turn<« , ... $5 

Helipot Dials $4(5 , ... 3/510 

X-Formers All 115V*60Cy Primary — 
2500V (ii lOMa & Fil $2(o , 3/$5 

1100VCT 300Ma, 6V (« 8A. 5V «' 3A & 

125V Bias, abt 1200VDC $5(". 4/515 

2.5V (5} 2A $1(» , . 3 for $2 

6.3V (n:1A $1.50(« , . 4 for $5 

Micro-Switch Rated 40AmpAC & DC 50cP> , 

4 for $1 

i i ■ ■ i I r i ■ - ■ ■ ■ ■ 1 -* • ' i i ■ i i -t ■ -.- • T 

Bandpass Filters 60 or 90 or 

$2@, ., . 

"Bruning" 6" Parallel Rule (« , 

2V3G Tube HiV Repl 2X2A _ 




ISOCys 
3 for J5 
$1 
5/fl 


PL259A & S0239 COAX M &F Pairs 3/S2 

Phone Patch Xtmrs Asstd . 3/jl 

FT243 Xtals & Holders —— 2/$l 

Insltd Binding Posts „. 20/J1 

Sun-Cefls Selenium Asstd .... 6/$l 

T036/100W Untested Transistors 3/$l 


Tube Clamps Asstd ....- 8/$l 

,01 Mita 600WV Condsr . 6/J1 

.001 to 006 Mica/1200WV Cdsr .. 4/$l 


“TAB" TUBES TESTED, INSPECTED, 
BOXED-GUARANTEED! NO REJECTS! 
GOV T & MF GRS SURPLUS! NEW & USED 


OA2 

.65 

4KP1 .. 

$50 4-1000A. 

570 

OA3 _ 

.80 

5ABP7. 

20 4E27A 

20 

OB2 .... 

.55 

5ADP1. 

15 250TL 

14 

003 ..... 

.45 

5ADP7. 

14 307A. 

1.50 

OD3. 

*45 

5AFPL... 

SO 20HA . 

2 

2J39 _ 

IS 

5AQP7 

20 VB92 

5 /$ 1 

3® PI 

*!« 

5BCF7 

5(1 3S8A_ 

’1* 

•Mi 

3BP5 

3 

5BP1. 

7 350A 

I 

30PIS1 

o | 

SBP2 .. 

9 350 B. 

2 

3DPI . 

2i 

'>RP4 . 

7 37IB. 

I 


IVe Swap Tubes! What Do U Haver 


3EPI . 

3 

5BP7 

7 

6146 . 

2 

3FP7 

l 

5BGP2. 

45 

4 I 6B . 

12 

3GP4A... 

4 

5BHP2. 

45 

460TH . 

30 

3G P7 

2- 

T51P2 

45 

45UTL ... 

25 

311 PI 1 . 

2 

T54P2 

45 

460. 

5 

3JP1 . 

3 

T533P2 

45 

703A _ 

2 

;SJP14. 

3 

T543P2 

45 

707B. 

3 

3RPIA,.. 

6 

5CP1 A..** 

7 

71 ac . 

7 

3WPI, 

25 

BCP4. 

9 

725 A. 

10 

Send 25c for Cat 

afojt 


2C30.. 

4 

5CP7. 

5 

HU 7. 

1.35 

2CM0. 

5 

5CP 1 LA 

H 

HI L .. 

2.75 

2t M3 . 

7 

5FP1A... 

10 

812. 

4 

2C51...**.** 

.65 

5FP4A ... 

9 

K |i 9 

1 1,1 nftiirH 

11 

2K22. 

2 

6FP7 .. 

4 

l ^ , lr * , ■ Ft . 

2*25 

2l-:24.. 

2 

5FP14A 

9 

820 .. 

Q 

2 E26 . 

2 

5HP4 .* 

10 


2 K3«.. 

2 

6JP1A 

fi 

829B. 

9 

2K35.,,,... 

o_ 

5.IP2. 

s 

H32 A. 

7 

2K26 ... 

IS 

5.IP4,, 

7 

833A .. 

Q 


All Tubes 


IS 
G/Sl 
3/SI 
2/fI 
2/SI 

Q 
45 
3 
2 
6 


2K2S 
2V3G 
2 1 >21 
3A4.* 

3A5 
2K43 
2K50 
3C24 
31 >23 
3K2R 

We Buy! 
3U5 .....* 2/*i 
4032 ..... 12 

4-65A,.,*.. 7 

4-I25A.*.* IS 
■1-250A..* 24 

I X 150 A 9 
4X250H.- IS 
4 X 600A.. 70 

3X2600 A3 100 
4-100QA.. 70 

Top $$$ 
5R4CY*. 1 

5H4WGB 4 

f/r 4... 2 /SI 

fir i . 7o 

5V4 . 1 


Stocked 
5JP7A 
gJFUA 

5JP14 .. 

SUM A 
5LP2 
5LP7A 
6QP4 .* 
SRP1. 
5RF2 .* 
5RPIIA. 


Low*' Prices/ 
„ 1.35 


at 

I S E 837 E „ 
IS 866A 
18 8*4 
Ui 954 
12 956 
12 958A 
20 901 
IS 1614 
20 1620 
25 1625 




We Sell! 

5SP2A..*, 27 

SSP7 .*. 21 

5UP1 . 9 

5I T P7 .. 12 

5NP21 24 

5YF t ... 22 

5YPU 21 
7BP1 ... 16 

7BP4A,,., 14 

7EP4 . 9 


2 

. L35 
4/SI 
2 /SI 
.2/$ I 
-4/$1 
2 
3 

2/SI 
We Trade* - 


1629 ... 
2050 .. 
5517 ... 
5544 ... 
6608 .... 
SO 1 * 

5051. 

5654 .. 

5566 . 

5663 . 


. .60 
.90 
3/SI 
. 20 
. 4 
4 

. .80 
2/S1 
4 

1 


Paid for XMTTR Tubes! 


“N ■ * + 


5Y3.„, 

sz:v ... 

2 A 40 

885. 

6G4 

Wan 

6A8 . 

6AB4 
6 ACT 
8ACi5 
6AG7 
OAK 5 
fl A L6. 
6AQ5 
6 A R6. 
OAST 


6ATCU . 
6AT6 ... 

614 4 . 

6BA6-.,- 
GBE6 
6BG6 ... 
OH 116 

6BJ6. 

fVffMv'7. 
6BL7 T 
f5HL7 
«»N 4 

imm . 

6HN7. 
6BQ6., .. 
flliQ7.„r. 

OH XT . 

0HY5 
OHZO 
7C24 


2/^1 

2/SI 


2 As I 

4 /SI 

ted Test 


7A DP7» . I 
9UM 2 

10KP7 ,, 20 
10LTP21. 45 

BJ 036P7 IS 

B1045. 16 

K10SDF15 18 
1898PI ii 
2501 A3.. 20 

2511A5, 20 


6070 
5080 
5687, 
6691 

5092 

5093 
5725 
57T42 
6736 
5750 


Sef s 


1 

*75 
3/SI 

2 sj 

3/SI 
3/51 
3/SI 
2 ? 1 
2 /S1 
2 


12GP7 * 
1848 ... 

1850 A. 
DonT'C 11 

26 A 6 
25AT ... 

25< '5. 

25 L6 

2 5T ...... 

2SZ5 


( TS) & 
5 5751 


1 5 
75 
\\ rile 
1 

l 

2/SI 

4 /SI 

2/$l 


5762 

5814 

5894 

5903 

5904 

5905 
,5948 
5820 
33 


,.....3/$l 

1 

... .2/SI 

2 

■ a * » * * 2 

2 

2/SI 

:::::: Zt 

. 2/81 

Equip. 

. 2 /SI 

. 72 

. 2/SJ 

. 12 

.. .2 /SI 
. 2/11 
. .2/St 
..... 54 

... . 75 

10/81 


Send 25c for Catalog' 


2/81 
2 /St 
3 

2 /SI 
2/SI 
I 

2/Sl 

2/SI 

1 


25Z6... 2,SI 'Jft/XEieS/l 

26A 7 1 11 10/\'T25 4/1 

FG27 H VK(*2 ...7/SI 

28IJ7 2/81 NE2 12/SI 

FG33 1S 12At*7 2/31 

12AX7.. 2/St 
6AN5-... I 
63 N 7 3/S l 

6V6 . 2/St 


35A5 .... 2/S1 

35 IA 2 /$) 

35T. . 5 

3525 2/81 


OPS8S HA1I> FOB 3D4TLTt T BE8 


In . , mm,mm 


,U 
2 /SI 
2/SI 
Q 

1 

2/SI 
2/81 
1 
1 

72 


43 1/St 

45 3/$J 

501.6. 2/$1 

75., 2/SI 

S3. I 

S3V. 2/S1 

4PR80A. 3(1 

4X150G.. IS 
4X25(IH.. IS 
4-400A 25 


1)1101 3/S2 

0002 2/$t 

!)0O3 . 2 

Write for Suti- 
M Inlnt,ores 
I.;irKe stock 

5(133.2/85 

4.152 . 20 

5702 72 

8233 . 7 


WANTED TUBES ALL TYPES 
WE BUY, SELL & TRADE AS WELL* 

TERMS: Money Back 
Guarantee! Our 23rd 
Year* 55 Min* Order 
F O B., H. Y, C* Add 
Shipping Charges* 

111 HM LIBERTY ST., N.Y.C, 10006, N Y. 
SEND 25c PHONE 732-6245 FOR CATALOG 


“TAB” 


"TAB” * SILICON ONE AMP DIODES 


Factory Tested 

& Guaranteed 

Piv/Rms 

Piv/Rms 

Piv/Rms 

Piv/Rms 

50/35 

100/70 

200/140 

300/210 

*05 

.07 

.10 

.12 

400/280 

600/420 

800/560 

900/630 

.14 

.21 

.30 

.40 

1000/700 

1100/770 

1700/1200 

2400/1680 

.50 

*70 

1.20 

2.00 


* All Test s AC & DC & Fwd & Load ' 


1700 Piv/1200 Rms f" 750 Ma 10 for $10 
2400 Piv/1680 Rmse, 750 Ma 6 for $11 


SILICON POWER DIODES STUDS & P.F. 


D. C. 

SOPiv 

lOOPiv 

200Piv 

SOOPiv 

Amps 

35Rms 

70Rms 

140Rms 

21QRms 

3 

,10 

*15 

*22 

,33 

12 

*25 

*50 

*75 

*90 

18 

*20 

*30 

*75 

1,00 

45 

.80 

1.20 

1.40 

1*90 

160 

1*60 

2.90 

3.50 

4.60 

240 

3.75 

4*75 

7*75 

10*45 

D* C* 

400Piv 

j 600Piv 

700Piv 

900Piv 

Amps 

280Rms 

420Rms 

490Rms 

630Rms 

3 

*40 

.50 

.60 

*85 

12 

1.20 

1*50 

1.75 

2.50 

18 

1.50 


Query 

Query 

45 

2*25 

3.15 

4*00 

160 

5*75 

7.50 

Query 

Query 

240 

14.40 

19.80 

23.40 

Query 

5U4 Silicon Tube $2 («j, 6 for 5 9 

5R4 Silicon Tube $5<§, 2 for $ 9 

866A Silicon Tube $14(i., 2 for $25 


TRANSISTORS - SCR'S - ZENERS!!! 
FULL LEADS FACTORY TESTED & GTD ! 


PNP100 Watt/15 Amp HiPwr T036 CASE! 
2N441, 442, 277, 278, DS501 Up To 
50/VC80 51.25c , 5 for $5 
2N278, 443, 174, Up to 80V $3(<i, 

2 for $5; 5 for $10 

PNP 30 Watt/3A, 2N115,156, 235, 242 

254,255, 256, 257, 301,392,40c <5 . 3 for $1 

PNP 2N670/300MW 35c (« . 5 for $1 

PNP 2N671/1 Watt 50c (<> , . 3 for $1 

PNP 25W/TO 2N538, 539, 540 2 for $i 

2N1038 6/51, 2N1039 . 4 for $1 

PNP/T05 Signal 350MW 25c(<i, 5 for $1 

NPN/T05Signal IF, RF, OSC 25c(« , 5 for $5 
PWR Finned Heat Sink 180 SQ" 

51.50("' .. 4 for $5 

PWR Finned Sink Equiv. 500 SQ" 

$5(n , . 3 for $10 

SILICON PNP/T05 & T018 PCKG 2N327A, 
332 to 8, 474 to 9, 541 to 3, 935 to 7 & 

1276 to 9, 35c (« , .. ,7 for $2 

Ml C A MTG KIT T036, T03, T01030c{.', 4/$l 

ANODIZED TO PWR 30CM , .. 4/$l 

ZENERS 1 Watt 6 to 200V, _ $1 Each 

ZENERS 10 Watt 6 to 150V, . $1.25 Each 

STABISTOR up to 1 Watt ._. 10 for $1 

GLASS DIODES Equiv 1N34A — 20 for $1 


18 Amp PWR Pressfit Diodes to 100 Piv 

5 for 51 

MICRO-MUSWITCH 35 Amp AC/DC 

3 for $1 

2N408 RCA SHORT LEADS . 5 for $1 


TRANSISTORS - TOO MANY! U-TEST ' 


Untested 3A Diamond/T03 ._ 10 for $1 

Untested 15A Round/T036 .. 3 for 51 

Untested 1 Amp TOPHAT Diodes 25 for $1 
T05 PCKG IF, RF & OSC LOW VCBO 

20 for $1 


0. C. Power Supply 115V/60 to 800 
Cys. Output 330: Tap 165V up to 
150 Ma, Cased $5(» . . 2 for $9 

SCR-SILICON-CONTROL RECTIFIERS! 


PRV 

7 A 

25A 

PRV 

7A 

25A 

100 

Q 

Q 

500 

2.50 

3*75 

200 

Q 

Q 

600 

3.25 

4.25 

300 

1.80 

2.25 

700 

4.00 

5.00 

400 

2.00 

2.90 

800 

4.75 

5.65 


UNTESTED "SCR" Up to 25 Amps, 6/$2 
Glass Diodes 1N34, 48, 60, 64 20 for $1 

2 RCA 2N408 & 2/1N2326 Ckt Bds 
1N2326 Can Unsolder ... 4/$l 

DISCAP .002 Mfd(e 6KV... __ 6 for^1 

DISCAP (<h 1KV .. 10 for U 

DISCAP Asstmnt up to 6KV . 20 for $1 

6 or 12VAC Minifan & Blade . .... $1 

Pushon Lugs/Pins Pwr Tr'sistrs 15 for $1 
WANTED TRANSfSTORS, ZENERS, DiODES! 


JANUARY 1967 
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INTEGRATED CIRCUITS ARE NOW AVAILABLE 

Flip-flops . $1.50 

TO-85 flat pack case. They come complete 
with schematic electrical characteristic sheet 
and some typical applications. $9.00-$] 5.00 
values from original manufacturer. 



Completely enclosed transistorized ignition heat 
sinks. Heavy gauge anodized aluminum 

6' r x9" speakers* 20 ohms, L5 oz magnet 

4" speaker, 3,2 ohms, 1 oz magnet 

2.5" speakers, 10 ohms 

24 volt* 60 cycle, 6 pole (3 open, 3 closed) 2 
throw 15 amp contactors 
Dual 1 megohm potentiometers with 6 and 12 
volt off on switches 
455 KC IF transformers 
262 KC IF transformers 

Dual 20 MFD at 350 volt electrolytic condensers 
28'101 MMF ceramic trimmer condensers 
GaAs Varactors, similar to AP-1, AP-6, etc. 70 
KMC at 150 mw, 


$2.00 each 
$2,50 each 
1.25 each 

2 /$ 1.00 

$4.00 each 

4/11.00 
3/91.00 
3/91,00 
40c each 
6/91.00 

$4.00 each 


TRANSISTORS 


PNP silicon epitaxial low leakage 
transistor in TCM8 package. Similar 
to 2N2185 30 volts at 150 mw, 

3/91-00 

Similar to 2N329A general purpose 
PNP epitaxial transistor in TG-5 pack. 
Low leakage 30 volt unit with a 400 
mw dissipation rating and B 30-80. 
Comp, with a $9 value, 4/91.00 

Similar to 2N3060, a 60 volt silicon 
PNP in TO-46 pack has a B of 30 
with 4 W dissipation. Used in DC 
amplifiers, high voltage work and 
audio systems. 4/91.00 

Similar to 2N164G bidirectional trans¬ 
istor, a TO-5 silicon unit, in which 
the emitter and collector are inter¬ 
changeable. 4Or each 

Similar to 2N339-2N341, etc. High 
voltage medium power units. NPN 
silicon. 7 / 91.00 

Similar to 2N728. A high frequency 
NPN TO-18 unit extending to the UHF 
range. 5/91.00 

Similar to 2N545, a 5 watt NPN TO-5 
high voltage unit used for fast switch¬ 
ing. 5/91*00 

Similar to 2N1648 NPN high voltage 
20 watt silicon unit used in power 
output stages and power transistor 
drivers. 2/$!.O0 

Similar to 2N2875 PNP silicon 20 
watt power transistor with cut off 
frequency to 30 me. 2/91,00 

Similar to 2N2885 NPN and TMTS035 
PNP microtransistors. 75 mw power 
at high frequencies. Both units $1.00 

Similar to 2N247 PNP germanium. 


TOP 

HAT & 

EPOXIES 

PRV 

750MA 

100 

,07 

200 

.09 

400 

,12 

600 

.20 

800 

.25 

1000 

,50 

1200 

.65 

1400 

.85 

1600 

1.00 

1800 

1,15 

2000 

1,35 


Silicon Power 
Rectifiers 


PRV 

3A 

20A 

100 

.10 

.40 

200 

.20 

.60 

400 

.25 

.80 

600 

*35 

1.20 

800 

.45 

1.50 

1000 

.65 



Good for rf work. 


SOLID 

STATE 


10 / 91.00 


5A Insul 
Base 


PRV 


100 

.20 

200 

,40 

400 

.60 

600 

1.00 

800 

1,25 


SILICON 

CONTROLLED 

RECTIFIERS 


PRV 

50 

100 

200 

300 

400 

500 


7A 

.35 

.60 

.90 

1.35 

1.75 

2.25 


15 

30 

60 

100 

200 

300 


.25 


TO-5 TO-18 
PRV 1 AMP 350 

MA 

.15 
.30 
.50 
.70 
.90 
1.00 


.70 

.90 

1.10 

1.25 


Simitar to 2N255 20 watt PNP 


. .. „ _ jj* 

rrtanium power transistor in TO- 


ier- 
1-3 

case. 4/91.00 

Similar to 2N327A PNP silicon JOS 
unit used in audio, b/ii.uu 

Similar to 2N519 silicon PNP unit 
used in rf circuits. 10/91-00 

Similar to 2N389, 424, etc. 85 watt 
high voltage NPN silicon unit 
TO-53 case. each 

Similar to 2N1209, 2N1212, etc., with 
similar electrical characteristics in 
11/16" stud package. 75* each 

PETS N channel type similar to 
C610 used as amp, switch, chopper-— 
very high input Z. 91-25 each 


DIODES 


10 watt zeners. 5-60 volts, state 
voltages desired. 75* each 

1N429 6 wolt double anode regulator. 
2 watts. 5/91-00 

SV176 7 volt reference diode 5/91.00 

Silicon bilateral switch. Replaces two 
SCR’s by firing in either direction 
when breakdown voltage exceeded. 
Used in light dimmers, etc. 2/91-00 

Silicon voltage references. These are 
a series of precision regulators de¬ 
signed to operate from 2 votts up, 
simitar to SV140, SV3207. etc. 50* 

1N251 a high frequency silicon diode 
used to 1000 me. May be used as 
discriminator or detectors. PIV of 20 
volts. 10/91.00 

S284 similar to 1N251 but with PIV 
of 30 volts. 10 / 91-00 

Glass diodes. Color coded. Si 20/91-00 

Ge 30/91-00 

Microdiodes similar to MD27. etc., up 
to 200 PIV at 30 p.a. These are switch¬ 
ing diodes with a short recovery time 

(.3 #sec). 6/51.00 



SPECIAL INTRODUCTORY OFFER. 15 EPOXY RECTIFIERS WITH 
EVERY $5 PURCHASE. MANY OVER 600 PV. NO SHORTS OR OPENS. 

SEND FOR FREE CATALOG 

TERMS: FOB Cambridge Mass. Send check or money order, in¬ 
cluded postage, average wt. per package Vi lb. Allow for COD, 
Minimum order $2.00. 

P.O. BOX 74C, SOMERVILLE, MASS. 02143 


123 


73 MAGAZINE 
































































THREE Great 


ECONOMY 
FIXED STATION 
PACKAGE 

INCLUDES 

DUO-BANDER 84 
AC48 Power Supply 




$10095 


10 DOLLARS 
MONTHLY 


Just found out 

how much I could 
have SAVED by 

buying a WRL 

Duo-Bander 84- 1 ” 


u r 




WIRED—Ready for Operation 


FIXED STATION 
PACKAGE 

INCLUDES: WRL Duo- 
Bander 84; Model AC-384 
Power Supply; WRL 3N1 
Mike w/stand; WRL 80-40 
Meter Doublet; (100') RG58/ 
U Coax; All plugs. 

S^ACOO 14 DOLLARS 
iOO MONTHLY 


Designed for the Amateur who’s interest is 80 and 40 
meter SSB. Power and high-performance at a very reason¬ 
able cost! Power to make good contacts...a selective Re¬ 
ceiver, Stability’ and Compactness! (5x1 l'/ixlO") Smaller 
by far than anything in its power class! 


LOOK AT THESE EEA I URES: 300 Watts 
I’EP/SSH • 2 Kc Dial Calibration • Rugged 
Reliable Printed Circuitry * Stable-Transis¬ 
tor VFO • Dual-Speed Vernier VFO Tuning 

• Built-in Speaker • Mounting Bracket • 
Combination "S” Meter and Output Meter 

* Sharp 4-Crystal Lattice Filter. 


* 159 95 

Why u:ait? Enjoy 
it now for only 
$8.00 monthly! 


MOBILE PACKAGE 

INCLUDES: WRL Duo- 
Bander 84; DC Power Supply 
with cables; WRL3N1 Mike; 
Body Mount; New-Tronics 
RSS2 Spring; MO-1 Mast and 
40 & 80 Resonators; (25 ft.) 
RG58/U Coax; all plugs. 

SOACOO >5 DOLLARS 
OU J MONTHLY 





WORLD RADIO LABORATORIES 

3415 West Broadway, Council Bluffs, Iowa 51501 

Please ship me the following: 

□ Duo-Bander 84 — SI59.95 □ Free 1967 Catalog 

□ Information on Duo-Bander 84 

□ Economy Fixed Station Pkg.—$199.95 
O Fixed Station Package — $265.00 

□ Mobile Package - $305.00 

□ Check or Money Order Attached □ Charge it. 


73-13L 


Name 


Call 


Address_ 

City_State_Zip 


“The House the HAMS Built!” 











































The wo rld’s finest 5-band transceiver 

NATIONALS NEW 



1967 NCX 

The only change 

is the price! 




You can pay much more, but you’ll never find another 5-band transceiver to match 
National’s top-quality XCX-5. Here are the features and performance figures that 
have made the NCX-5 the most wanted transceiver on the market: ■ Amazing 
frequency stability . . . virtually no warm-up drift ■ Incomparable selectivity . . . 
8-pole high-frequency lattice filter exhibits a 1.7:1 shape factor ■ Two RF stages 
in receiver section for matchless sensitive y ■ Transceive Vernier control for 5 kHz 
of receiver offset ■ Digital counter read-out accurate to 1 kHz on each band with 
additional counter calibration to 100 cycles ■ Conservative 200 Watts PEP rating 
■ Fast attack-slow decay AGO ■ S-meter ■ Full VOX or PTT operation ■ Break-in 
CW keying with adjustable release time ■ ALC and external ALC input for use 
with the XCL-2000 linear amplifier ■ Mobile mount included. See the NCX-5 at 
your National dealer’s today. Enjoy National quality . . . National features . . . 
National’s full One Year Warranty ... at National’s 1967 price . . . only $549. 


National Radio Company, Inc. 

37 Washington Street, Melrose, Massachusetts 02176 













































